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1.0 INTRODUCTION

1.1 STUDY OBJECT IVE

'Thls report presents the results of the background study conducted for the. Blue Valley

Industrial Urban Renewal Project. The objective of the ‘study was 10 characterize the

* chemical and geotechmcal characteristics of the native soils surroundmg the Renewal

Project area for use by property owners andlor developers conductmg envrronmental
mvestlgatlons o .

1.2 REPORT ORGANIZATION

. Section 2 provides general information on the Blue Valley Brownf elds pro;ect ‘and on

the regulatory setting. The rationale for the study dESlgn, including @ description of the
types or ‘populations of soils in the area, analytical data needs, t the number of samples

. required, and the cntena for selectmg samphng locatrons are explalned

| Sectlon 3 descnbes ﬂeld actrvrtles and the drrllmg and samplmg techmques used

Sectlon 4 evaluates the analytlcal clata quallty

, Sectlon 5 summanzes the analytlcal results

Section 6 presents the statlstlcal evaluation of the data ThIS lncludes descrlptlons' of -
the data populations evaluated, the probability plo ts used to visually inspect the data,

-~ Shapiro wilk and Lilliefors tests used to determine populatlon distributions, outlier tests
~ applied to extreme values, and determmatron of the upper bounds on concentratlons

selected to represent background

Section 7 prowdes a summary of the studv and dISCuSsesapphcationS o S

***
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2.0 PROJECT BACKGROUND
2.1 BLUE VALLEY INDUSTRIAL CORRIDOR RENEWAL

" The soils background study. was conducted for the Blue Valley IndUSt”a’ CO" |dor

- Renewal Project (Renewal Project) located along the B|g Blue River in Kansas

City, Missouri. The Renewal Project area is generally bounded by: 29th Street
Big Blue River, and I-70 to the north; Coal Mine Road to the south; Van Brunt
. Boulevard, Railroad Right of Way, and Wheeling Road to the west; and '
Manchester Trafficway to the east (Figures 1 and 2). - .

| The Renewal PrOJect is funded as a Brownfields Showcase Pro;ect and represents

~a collaborative effort between the City of Kansas City, the US Environmental ,
- _.Protectron Agency, the US Army Corps of Englneers, and Missouri State agencres .
~ The primary goal of the Renewal Project is to encourage mdustnal _
redevelopment of this area. Because of blighting and suspected chemical
- contamination due to historical uses, some properties will require environmental
studies prior to development. Future envrronmental studies for development will
determine chemical levels in various media (e.g., surface soil, subsurface soil, -
groundwater) and whether these. chemlcai levels pose a human health nsk or a
threat to the envrronment : . .

22 REGULATORY INFORMATION ;

- Whlle federal state or local agency regulatlons apply to some srtes |n the :
' Renewal PrOJect Area, other sites will enter into the Missouri Department of o
‘Natural Resources (MDNR) Voluntary Cleanup Program {VCP). The vee o
program’s risk-based approach to establishing cleanup is described in Cleanup ‘
- Levels for Missouri, (CALM) (MDNR, 1998 and 2001).. The CALM guidance
document provides a risk-based tiered approach to determining levels of
~ contamination in soil media and groundwater that-might threaten human health
or the enwronment under certain land use conditions. - : r

Ina Ter 1 evaluatlon, data collected at a site are compared to publlshed
chemical-specific cleanup goals for soil and groundwater. Cleanup goals fall into

- three land use scenarios: Scenario A — residential or “unrestricted”; Scenario B— - o
commercial with children present; and Scenario C — industrial, If chemical levels .

at a site are greater than the published cleanup goals, then a human health or
- environmental threat may exist. The property owner and/or developer have the
B optlon to clean to the publlshed goals or to move on to a hlgher tier evaluatlon

o Conductmg aTier2 evaluatron requrres pnor notice to MDNR VCP. and generally '
o mvolves developrng sorl target concentrahons (ST, ARCs) that are specnf‘ cto the L
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site. Thls is accomplished by replacmg the conservative assumptions used in the
Tier 1 calculations with 5|te~specrf‘ ¢ information. These assumptions may relate
~ to source characteristics (e.g., depth and width of contamination.in the
subsurface) or site geology and hydrology. Thus in a Tier 2, soil physrcal
parameters and aquifer’characteristics for a site may be determined and used in
“developing STARCs. A Tier 2 evaluation also allows studies to determine
backgrotind concentrations of chemicals in native soil. Should chemical
concentrations In site data exceed the developed Tier 2 levels, a Tier 3
evaluation may be pursued pending approval by MDNR. A Tier 3 evaluation
requires substantially more effort and may involve the use of computer code fate
and transport models or uncertamty analy5|s ' L :

The soils background information provided in this report’ls for use by property
owners and developers during envrronrnental mvestlgatlons under CALM or in
other regulatory settmgs . A i

2.3 STUDY DESIGN AND RATIONALE

2.3.1 Soilsin BIueVaIley o A TR AR
Based on a review of Soil Survey’ of Jackson County, MlSSOUI’l (USDA SCS 1984),
the ,sonl map units listed below are predominant in the Renewal Pro;ect area
Frgure 3 shows unlts anol assocratlons in the Blue Rlver Valley

10F Snead Rock Outcrop Complex (14-30% slope)

30" Keenebec Silt Loam T

36 Bremer Sift Loam -

38 Wiota Silt Loam o R T O R
- 54E - Knox Silt Loam (14-20% slope) B A

~ 60C  Sibley-Urban Land Complex (5-9% slope) L
- 61C _'Knox-Urban Land Complex (5 -9%. slope)
61D Knox-Urban | Land Complex (9-14% slope)
“65F . Snead-! -Urban Land Complex (9 -30%. slope)
~ 69A - Urban Land, Bottom Land (0-3% slope)
102 ;_Udlﬂuvents (nearly level) e

‘-:".O-";.t. * . e & s 4 ¢ e o o

_':'Wlth lrmlted exceptlons aII unlts wrthln the Blue Rlver valley fall‘into” one of the' "
followmg establlshed soif assocxattons : R

o .' Knox—Srbley—Urban Assocratlon Urban land and deep, gen
well dramed sonls that formed in Ioess on. uplands

dy sioping tosteep,
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. Snead Menfro-Oska Assocratlon 'Moderately deep and deep, gently sloplng
to steep, well drained and moderately drained soils that formed in loess or '
residuum from shale and lrmestone on upland o :

- Keenebec-Colo—Bremer Assocratlon Deep, nearly level, moderately well
drained and poorly dralned sorls that formed in alluwum on ﬂood pIarns and
terraces. ' _ :

One exception is a small area of soil classified in the nggmswlle-Slbley- -

Sharpsburg Assodiation, which is located approximately 2 miles south of the

Renewal Project area in the vicinity of the Swope Park amphitheater. This
association is also seen to the southeast but is W|th|n another watershed

The. other exceptlon is udifluvents. Udifluvents are ﬁll areas on ﬂood plains that
consist of mixtures of silty soil and manmade materials, usually mixed by
machlnery (USDA SCS, 1984). ' R

The background study was de5|gned to evaluate the chemrcal and phy5|cal
properties of the three soil associations listed above, separately, since each )
association’ may represent a distinct sample population. As explamed in United -
States Envrronmental Protection Agency guidance documents (USEPA '1995a and
1995b) chemical concentrations vary depending on the physical, chemical, and:
biological processes that effect parent geological material. Grouping the data by
association would reduce the variation in distributions and thus, requrre fewer.
samples per population. Geotechnical data collection was planned to confirm the _
physical characteristics of soil samples and confirm that the samples, grouped by
assocrataon represented the same/similar populatlon ' SR -

-Since udrﬂuvents are a mixture of cllfferent solls and manmade materlal the
variation in chemical and physrcal Soil. propertles was expected to be great and
. therefore would require a greater number of samples to reduce. vanablllty |n the o

D datasets. - Since indluding fill as a target populatlon would_be costly, it was ..

- assumed that if the source of fill is neighboring soil assot:ratrons ‘then the’ ranges |
of chemical concentrations seen in the three associations sampled would serveto

- bracket what might be considered background for udifluvent soll. Concentratlons o --

in fill that exceed this bracket would less likely be- related to background and
would more likely be eVIdence of a site-related release SRt

232 DataNeeds C '

- 2.3.21°  Chemical Analyses o - '

" The study mcluded chemical analyses for the followmg morganlc conshtuents

- following EPA SW-846 Method 6010B/7000: aluminum, antimony, arsenic, =
barlum beryllrum, cadmlum calc:um total chromsum cobalt copper, iron, lead
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magnesium, manganese, mercury, nickel, potassium, selenium, srlver sodlum
thallium, vanadlum and zinc, _

: Hexavalent chromlum (Cr*®) is typically less abundant in sml than trlvalent
-chromium (Cr*3), but it'is more toxic (ATSDR, 1993; USEPA, 1992a and 1994)
When the fraction of hexavalent chromium in a totat chromium analysis is
~ unknown, it is often overestimated when developing risk-based cleanup goals S0 -
- as to be protective. This ‘study planned to determine the typlcal concentrations
- of Cr*® found in these soils. -Hexavalent chromium was analyzed usmg EPA
- Method 3060A/7196A in ten percent of the soil. samples collected i

- Polynuclear aromatrc hydrocarbons (PAHs) were proposed for analysrs (ln surface-
. s0il only) using EPA Method 8270C - selective ion method (SIM) for a lower: -
- detectionilimit. - SIM can achieve concentrations in nanograms per kilogram -
(ng/kg) or parts per trillion. -PAHs are ubiquitous in the environment, form:ng as’
- aresult of incomplete combustion. Sources are both natural (eg., forest fires)

- and manmade (e.g.; fuel burning). - Most of the PAHSs in soil are believed to result
- from atmospheric. deposition after local and long-range transport (ATSDR, 1995).
This is supported by the presence of PAHs insoil of regions: that are remote ﬁ'om_
industrial activity (Thomas, 1986). However, PAH. concentrations are - - '

documented-to be highest in urban-areas.: Vehlcle exhaust; ‘asphalt; emissrons
from the wearing of tires, asphalt, and materials such as ash, slag; or sewage. -
- sludge used as construction fill all add to PAHs in an urban environment. This

-~ list, which is taken from-ATSDR (1995), is not exhaustive.  Althoughthe CALM -
- guidance limits background to naturally occurring chemical levels, other agencres :
. have considered anthropogenic (or manmade) levels for background For
- example, Risk Assessment Guidance for Superfund, Volume 1 — Human Health

- Evaluation Part A (RAGS) considers anthropogenic levels that are present due to
non-site related sources, such as automobiles and industry, -as background

"._ (USEPA, 1989a; Pg. 4-5). The work plan for this study provided a literature -

review that supports the characterization of- ubiquitous PAH levels i in:

- B mdustnallzed urban areas as-non-site related background

Other chemical analytes in the design included pH by EPA Method 9045C, catlon R

. ‘exchange capadty (CEC) by EPA Method 9081C and total orgamc carbon (T OC) o

o _'byASTM D2974.

2 3 2 2 Geotechmcal Characterlstlcs IR A
- Sorl geotechmcal analyses were planned usmg the followmg methods

L Morsture Content (ASTM 02216)
Bulk Densrty (ASTM 02937)
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| - . Sieve Analysis (ASTM D422) -
- USDA CIassnF cation |

Soll phy5|cal characterlstlcs would not only confirm that soxl samples are grouped
by similar populations, but alse provide information for use in. environmental -
studies on “media transfer”. Media.transfer, in this instance, refers to the
migration of chemicals from a.solid form in soil to either a vapor form in air or.a
leachate form in groundwater.. However, this application of the geotechnical
_data is limited to enwronmental projects that are not located in udifluvent soil.or
fi lI since movmg and mlxmg can |mpact soﬂ physical charactenstlcs :

2 3 3 Sample Populatlon Slze : = e
A commonly used statistical approach for determlnmg chemlcal background
concentrations. is the construction of tolerance intervals (USEPA, :1989b, 1992b
* and 2002; M1, 1994; Singh, 1994 and 1999). This statistical technique :
.establlshes an-upper limit on a distribution of background. concentratrons Thls
- _upper limit then represents the maximum concentration still considered within -
‘the:normal range of background concentrations for that chemical. If a sample_ |
“result from an environmental site is compared and found to be greater than the
- upper-end of the distribution, then the sample is. likely srte—related and: not
| representatlve of background : g ey ¥

' An upper tolerance llm:t (UTL) is calculated usmg the followmg equatlon

;.where 5
- X |sthe mean L B
- Sis the standard devratlon L el
~ Kis the tolerance factor based on populatronsrze (n), o SR
confdence, and coverage e e L

o USEPA (1989b) recommends: using tolerance factors fora 95% confi dence and
- 95%:coverage. . This means that one is 95% confident that at least 95%. of data
~ points (in this case, background chemical concentrations) will be less than the. -
- UTL value. Tables of K values calculated for varying levels of confidence and
- coverage have been published (Lieberman, 1958; Guttman, 1970). Each set of
-~ tables includes K values based on sample populationsizes. (n), beginning with a:-
- population size as few as two. It is possible to have few samples and still = - -
. " calculate a meaningful UTL because K adjusts the standard deviation for the -
L uncertalnty associated with a smaller population size.. Elght is consrdered by
S USEPA to be an adequate sample populatron size for determlmng UTLs (1989b)
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The population size proposed for characterizing background concentrations of
metals was therefore a. minimum of eight samples per each of three samplmg
intervals per each of three soil associations. This deszgn allowed an adequate
number of samples to test several hypotheses about sample populations. (See
later sectron on statistical evaluation.) Since the predommant source of PAHs in-
surface soil is lrkely to be atmospheric deposition and not necessarrly related to
‘parent geological material, the 24 surface soil samples were assumed to h

~ represent the same populatton

2.3.4 Field Sampling De5|gn |

A dassic or stratified sampling design is often recommended for determining .
representative concentrations (USEPA, 1992 and 2000; Gilbert, 1987). Stratified
‘random is a design where target populations are divided into regions or strata’
that are expected to have similar characteristics, as 1s the case with the sorl

o associations in this study.

- The area identified for sampling extends from the Renewal Project area south fo
Swope Park. Sampling Iocatlons and alternatives within each soil association '
were selected after reviewing the historical aerial photograph inventory from
1936 to 1982 (USEPA, 1990) and after visual inspection in the field. Aerial
photograph review was conducted to avoid placing sampling points on property,
which may have been historically used for industrial purposes, and/or which may
contain fill or other disturbed soils not representative of background conditions.
The specific samplé point at each of the locations was selected in the field based
upon best professional judgment and evrdence of mrnlmal anthropogenlc impact
(e.g., mature trees nearby) : '

: Samples forme_ta_ls analyses were coliected from three intervals-in each of the
~ eight borings in each of the three soil associations (72 samples). Sampling
intervals were from 0 to 12 inches below ground surface (bgs), 24 to 36 inches .
. bgs, and 48 to 60 inches bgs. PAHs were only analyzed in surface soil samples
(a total of 24). Total organic carbon and soil pH were measured in all 72 -
-samples. CEC was analyzed in a thlrd of all samples collected from each sorl
" assocratlon \ 3

o Sheiby tubes were planned in half of all bormgs at 0 36 mches bgs and at 36-60 R
. inches bgs for sieve analysis, hydrometer (If warranted by partlcle srze), morsture R

a "'\content -and bulk denSlty |
.' 24 PLAN DEVELOPMENT AND REVIEW '
' A conceptual desagn work plan was submrtted for EPA and MDNR review.

N Fol_lowrng meetings and discussions, the conceptual design was revised to_ o '

26
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address comments and then finalized in February 2001 The actual pro;ect work
plan was developed and submitted for approval in May 2001; it included
'sampling and analysis, quality assurarice, quality control, health and safety, and
~ data evaluation plans. The pian was reviewed and finalized in September 2001..
- Copies of the project pfan are avallable upon request through the Clty of Kansas
- City Brownf' elds Off' ice. \ _ o
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3.0 FIELD ACTIVITIES
3.1 INTRODUCTION

. During September 2001, USACE-KCD comp!eted sampllng for the Blue Valley Soils.
Background Study in an area extendmg east of Prospect Street to Raytown . Road and .
south of I-70 to Swope Park. The purpose of the study was to characterize the -
chemical and geotechmcal charactensbcs of native soils surroundlng the Blue Valley
- Industrial Renewal Project Area for use in future environmental investigations.. While -
~ field activities were scheduled for completron in two weeks, rainy conditions, site
access, and other carcumstanoes caused delays ‘Some sampling locations were .
abandoned due to auger refusal or when the core contained a farge percentage of
-asphalt or rubble. Daily Exploratlon Reports describe weather and srte conditrons and
are provided |n Appendlx Bl , . §

3.2 SAMPLING LOCATIONS
Thirty Kansas City or Jackson County parcels and rlght of ways were ldentlf' ed as -

sampling Iocations during the’ work plan development. These included elght pnmary _
locations with two alternatés for each of three soil assocuatlons, the Keenebec-Colo-

Bremer Association (KCB), Knox—Sibley-Urban Assooatlon (KSU), and the Snead-Menfro— o

- Oska Association (SMO). ‘These sampling sites were staked and utilities were cleared a
- week prior to mobilization. During field activities, however, site conditions necessitated
‘abandoning several of the locations and the alternatives were not enough. Addttional =
alternative sites were |dentlt‘ ed and approval coordinated with the city and state. .
Utilities were cleared agaln prior to sampling. Table 2. |dent|f' ies the final locations ,
included in the study Photographs of each sampling locatlon are provrded in Appendsx
B2. L _ o R

’ _73 3 SOIL DESCRIPTIONS

Many of the thlrty sampllng locatlons showed evrdence of past dlsturbance or so:!

o -mixing, with ill-defined horizons and occasional debns (e.g., brick pieces, gravel glass

| - shards), especially evident in the shallow’ sampling interval. This was somewhat
' expected because of the long history of urban usein ‘the’ area Generally, soils were |

. described as either silt’ loam or 5|lty clay loam W|th a few exceptlons of srlty clay." Most :

‘samples ranged from medlum gray to dark brown in color and some were mottied wrth__ o :'

black or red. Qverall, soils were corisistent with the types expected for soils in the" :
- target associations. USDA soil descriptions of the undlsturbed cores samples (T able 2) o
S compare wrth son descrlptlons found [n the County Sorl Survey (Appendlx A) L
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3.4 DRILLING AND SAMPLING

Boring logs and chain of custody forms for samplmg are provided in Appendrces B3 and
B4, respectively. A CME-55 Drifl rig was used for the study. Soil samples for chemical
analyses were collected using a Ya-inch Hollow Stem Auger with a 3 Y-inch Inner.

' -.Barrel Sampler: Geotechnrcal samples were collected usmg a 3-rnch Shelby tube

~ Atotal of 24 bormgs were drilled successfully and sampled There were elght bonngs

- from each of the three soil associations. Samples were collected for TAL metals, pH,
and TOC analyses in ‘each of the’ samplmg mtervals, 0-12, 24-36, and 48-60 rnches {i_ _
below ground surface (bgs). Samples were collected for PAHs, only in the 0-12 mch
sampling interval. Samples for CEC analysis were collected at alf three samplrng .
intervals, but only in half of the borings. Hexavalent chromium analysrs was requested
in 10 percent of the samples. - Co

Samples were collected from the inner barrel sampler. The soil core was. d|vrded into. -
the respective intervals and each interval was placed in separate pans. The soil was .
- then homogemzed and aquuots jarred for analyses PAHs were collected prior. to

- were collected ad]acent to the borlng usrng a small hand augenng devrce to assure
adequate sample volume ' L SR e A

. : '-Shelby tubes for geotechmcal analyses, mcludlng sleve analyses/hydrometer for texture _ |
-and USDA classification, moisture:content, and bulk density, were collected at two '
g ,sampl:ng mtervals (0 36 and 36 72 mches bgs) in half of the borlngs
3, 5 QUALITY CONTROL AND ASSURANCE o .

" -Quality control samples f‘eld repllcate samples and MS/MSDs, were collected to meet or
exceed the rates recommended in the work plan ' T e '

. ‘Decontammatlon .procedures were lrmrted Smce the sample never came rn contact wrth, '
the auger, the auger was not contamlhated Sorl ‘was. removecl from the’: auger witha.

o '_ shovel and brush and the auger was not power washed The inner. barrel sampler and .

- rinse.’

.samplrng tools were decontamrnated wrth an alconox wash and a de-ronrzed water

Oversrght for health and safety rssues and for:dnllmg and samplrng procedures are
- 'documented in'the quallty assurance forms provrded in Appendlx BS :
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4.0 DATA QUALITY EVALUATION
a1 INTRODUC't’ION | o

Data were evaluated accordmg to USACE and USEPA gundance documents (USACE
_ 1994, 1997, and 1999; USEPA 1996), as described in the work plan. The followmg o
- summarizes the data quahty evaluatlons for metais and PAHs, wnth accompany:ng tables ‘
provsded in Appendix C : . o

All soil samples were ana!yzed for metals by EPA Method 60108 If, dunng the anaiysns,
arsenic or selenium were found at levels below: the quantltatlon limit (QL), the sample
was analyzed again using the more sensitive EPA Method 6020A. Only surface soil - _
samples were analyzed for polynuclear aromatic hydrocarbons {PAHs) by EPA Method
-8270C SIM | § . e

* The following quality control elements were inspected during the e\'(aluatjon:

Holdlng Tme .

_Matrix Splke (MS) . :

" Matrix Spike Duplicate (MSD)

" Matrix Duplicate (in absence of MSD)

Method Blank (MB) ,

“Laboratory Control Sample (LCS) E ,
' Laboratory Control Sample Duphcate (LCSD) e

: None of the samples exceeded holdmg tlmes
4, 2 METALS - e S

421 MatnxSplkes S TR A e S
~ For samples. qua!ne ed asY’, EPA Method 6020A matnx splkes d:d not result ln S
- meaningful recoveries due to the low level of splke added compared to the amount of
* .- analyte already in the sampie ‘With no correctlve actlon for this, 'R’ would normally be
- assigned to the correspondmg data. 'However, the matrix recovenes ‘were acceptab[e-,ln_‘ :
. Method 6010B for the same correspondmg 5¢ ples Unfortunately, these sample -
results were aiready quallf ed with ')’ since the résults fell below the quantltatton I|m|t"{ _' .
(QL). . Even though the ‘resuits did not fall below the QL for EPA Method 6020A, the
‘results were still qualified since the matrix spike recoveries were not usable. The .. " -
- qualifier ', as opposed to 'R’, was applied since the results between the two meth "ds‘ o
- were comparable and at least one of the methods dld : '_t-"mdlcate matnx effects e
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4.2.2 Matrix Spike Duplicates '
Rationale applied for matrix spike duplicate is exactly the same as for matrix splke The
purpose of the matrix spike duplicate is to measure the precision of recovery for the
analyte spiked into the soil. The unusable MSD recovery in EPA Method 6020A also
resulted in an unusable precision measurernent the relative. percent difference’ (RPD).
As before the MSD and RPD were unusable for EPA Method 6020A and consideration’
was given to the success of the MSD recoveries and RPD found from EPA Method
6010B.

4.2.3 Laboratory Control Samples |
The Iaboratory controf sample results for both methods m all batches were acceptable,

,4.2.4. Method Blanks

o Method blanks w'ere uncontaminated.

- necessary. These gmdances recognize that spzke recovery studies are conSIdered

4, 2 5 Data Usability ' ' o
Data were qualified according to strict appllcatlon of the gmdance However since .
these results are used in statistical applications for background studies, the actual
reliability of the qualified metals was inferred by observing where these. concentrations
 fell within the range of the entire dataset. In other words, if data prellmmarlly qualified

with "R’ fell within the range of detected concentrations and did not répresent. outliers,
then the data were considered as ')’ qualifi ed and used m the statlstical evaluations

. There are some dlfF cultles in applylng quallty control meastres de5|gned for
contaminants and/or trace amounts of naturally occurring substances to natura!ly
occurring substances that are present in high concentrations, i.e., to the major

- elements in'soil. Due to a number of field and laboratory—related factors, the .
. applicability and interpretation of MS/MSD results for soils is one such diffi culty Both -
USACE and USEPA guidances indicate that MS/MSD are not appropnate for hlgh-_ L
- concentration metals (i.e., major eIements) in soils. USACE (2001; App. I, Sec. =~

110.2.3.1) indicates that it is not necessary to perform matrix spikes for Al, Ca, Na K L .

- Mg, | Fe, Mnin soll sirice “the native concentratlons of these low—toxrdty metals are T
relatwely high”, 'USEPA (1996 Ch. 1, Sec."4.4. 3) mdlcates that when the concentration N
of an analyte in ‘the sample is greater than 0. 1% (1000 rng/kg), spnknng is not . L

o mappropnate for elements present at concentratrons greater than 1000 mg/kg

" Among the factors affectlng MS/MSD are the small analyttca! ahquot size and th

- of the material. The sample aliquot for soil analysis by ICP is only 1.25 grams.” Due to PR
- the inherent heterogenelty of geologic materials, a 1.25-gram aliquot may notbe

- representative of an 8-oz. jar sample, and may be quite different from other ahquots
-+ - taken from the same jar. The field homogentzahon procedure conducted during i
N .‘samplmg decreases compos:tronal varlabmty, but does not completely ehmmate it. To o
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eliminate heterogeneity requires Iaboratory preparatron in which the soil is dried and
pulvenzed to ‘a 200-mesh priorto taking the analytical aliquot. This extensive sample

- preparation is not typically conducted on environmental samples. Therefore, the
~aliquots taken for MS/MSD have an associated degree of uncertainty. :

Splkmg analytes that occur at hlgh levels in the matrix has associated analytrcal .

difficulties. To be useful, the spike must be resolvable from background. In the case of

~ major elements present at percent-range concentrations, a spike that is high enough to
be resolved from the native concentration will exceed the linear range of the
instrument, requiring that analysis be performed at dilution. Since ICP is a multi--
element method, dilution to bring h|gh~concentrat|on analytes into range may affect
quantitation of low-concentration analytes. * High concentrations may also affect the
functlonmg of the analyttcal mstrument and cause cross-contammatlon of other '

' samples ' . o

MS/MSD resuilts were reported for ma]or elements because the same stock splkmg
solution was used for both the LCS and MS/MSD' (USACE laboratory validation
requirement). Results outside criteria indicate a possible matrix effect and were coded

'), These data were determined usable for the purposes of the study, whlch is to Q_ o
characterlze background ranges for a number of metals - . S

4.2. 6 Hexavalent Chromlum ' o
Hexavalent chromium (Cr*s) is an oxidized specres that can readrly be reduced to
trivalent chromium (Cr*?) under normal soil pH and redox conditions by soil components
_such as organic matter, ferrous iron, and sulfide. For this reason, Iow to zero. percent
recoveries for MS/MSD do not mdlcate a method QC farlure, and are acceptab!e under

o the method QC cr:tena

S Cr

e

The Iaboratory ran 3 MS/MSD per | batch for a total of 9, a rate of 33% (only 10% is;

~ normally required),. The a_ddltronal QCwas requested smce soil chemlstry changes wrth :_ o
- depthandwrthsorltype . T P

Of the 9 MS/MSD runs, 4 MS/MSD had 0% recovenes '3 MS/MSD had Iow recoveries in P

' _' - the range 3.6-49.7%, and 2 MS/MSD had recoveries in the range 75- 76 6% (which are'
wrthm the standard acceptance cntena of 75 125% for total metals) SRR

: "The zero and Iow percent recovenes hkely mean that the sorls are reducmg in nature

- and do not support the presence of Cr*®; therefore, total Cr | inthese'soils isCr*3, All .~

_' MS/MSD from the 0-12 inch bgs samphng interval (and also some from deeper "
. anterva[s) hacl zero- percent recoveries.. The surface soil mterval typrcally contains the A
'*_‘greatest amount of organlc matter whrch IS probably the prlmary natural reductantfor o
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MS/MSD recoveries from the 24-36 and 48-60 inch sampling intervals: ranged from 0%
. to 76.6%, indicating that the soils in general have a high reducmg capauty that is not -
- favorable to Cr*®, Again, total Cr in these soils is Cr*

4.3 POL‘YNUCLEAR AROMATIC H\‘_’DR_OCARBONS o

4.3.1 Matrlx Sprkes e

Most of the PAH analytes did not meet matrix spike cntena in batch 1222, (See
Appendix C for complete list.) Corrective actions were performed on these analytes

~ resulting in matrix spike recoveries within criteria except for benzo(b)ﬂuoranthene
benzo(g,h, |)perylene benzo(k)ﬂuoranthene fluoranthene, chrysene, and pyrene.

- These compounds were qualified with a Y. Phenanthrene was undersptked in both
spike attempts, hence the corrective action was inappropriate; however, due to the high
amount contained in the sample, a high spike amount would have been difficult to

: achteve, therefore this analyte was also 'Y’ qualified. There were no MS/MSD resuilts for
sample 22 KCB 0 12” All results in this sarnpie were prelimlnanly quahf ed as ‘R’ L

. 4.3.2 Method Blanks
Method blanks were free of contamlnatlon '

o
by

4.3.3 Surrogate Recoveries
All surro'gate recoveries were within criteria. ‘

4. 3 4 Laboratory Control Samples _' - ‘ ' '
Recoveries for LCS were wrthin criteria; however, the RPD between the LCS and LCSD :
" . in'batch 1223 was 31.51% and 33.85% for fluoranthene and pyrene, respectlvely The :

- ~ criterion’is 30%. The LCSD is not a requirement for this analytical method; however,

since this QC was reported and was outside criteria, a qualifier was-assigned. Since the
gu:dance does not address this element, there is no requ:rement to reject the data A
~ ¥ qualifier therefore was assigned to these chem:cals in samples 1KSU 0- 12” |ts .
duplicate 1AKSU 0-12", and 20 SMO 0- 12” S

. 43.5 Data Usablllty

As with the metals data, orgamc data were quallf‘ ed according to stnct application of

the guidance. However, as with metals data, the actual reliability of the qualified data ~ o

- may be inferred by observing where these concentratlons fall within the entire dataset

o The ‘R*qualifi ier was assigned to data in 22 KCB 0-12" since there were no MS/MSD for B |

_ this' sample However thisis con5|dered a contractual problem and not necessanly a..
- technical problem ‘Other MS/MSD |nd|cated that the’ ‘analytical system was working for
" other samples analyzed from simifar matrices. ‘Since results for this sample fell within~

* thé ranges of detetted concentrations from other samples, the data were cons:dered as" S

SR qualiﬂed and used in the statlst;cal appllcations

*=l='l=
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5.0 ANALYTICAL RESULTS
5.1 METALS

- Metals were analyzed usrng EPA Method 6010 Arsenlc and selen;um were analyzed ‘
twice in many of the soil samples, the second time using EPA Method 6020. Hexavalent

: chromlum was analyzed by EPA Method 3060A/7196A Table 3 presents the qualified,

- analytlcal results expressed in mailgrams per kilogram (mg/kg or parts per mllllon) '

" Replicate sample results were averaged with this value presented in Table 3. Note that,_

- for nondetects, the tabie shows the surrogate value used in the statistical evaluations,
which was a concentration at half the method detect|on llmit -

-The range of detected concentratlons and the frequencres of detectlon (FODs) are
shown in the statistical summary tables found in Appendix D. Sets of summary tables -

- are presented in the appendix, arranged by the various data groups evaluated (i.e, by
- soil association, by sampling depth, by sampling depth within each association, and
rgrouped by all samples combined). These populations are discussed later in Section 6
- The population sizes shown in the :appendix tables are after outl:ers have been removed. :
to ach|eve either a normal or lognormai distribution. :

Aluminum, arsenic, barium, calcium, t:obalt copper lead, magnesrum manganese :
sodium.and zinc were detected in all-72 samples.’ Chromium VI and silver were not~

- detected in.any of the samples. Metals found in less than 50 percent of the samples h
- are considered nonparametric and included antimony, selenium, and thallium, ‘While

mercury. was nonparametnc in the: KCB and KSU SOIlS assoaabons, it was: detected at 75' o

percent in SMO soils. - _ o T
5.2 POLYNUCLEAR AROMATIC HYDROCARBONS | e

PAHs were analyzed in 24 surface soil samples, followmg USEPA Method 8270C -
- selective ion method (SIM). Table 4 presents the analytical results. - The range: of

.- detected concentratlons and FODs are shown in the stat|st|cal summary tables in-
"Appendle : R . R I ]

e All PAHs were detected in some samples Acenaphthylene was. detected ) on!y one’
-~ sample; acenaphthene, anthracene; fluorene, and naphthalene were detected in. less
_ 'than'50 percent:of the samples.: These PAHs. represent nonparametric distributions.

e The remaining PAHs were detected in greater than:79% of the surface soil samples and

. ~included: - benzo(a)anthracene; benzo(a)pyrene, benzo(b)ﬂuoranthene _ S
- benzo(g;h;I)perylene, benzo(k)fluoranthene; dlbenz(a h)anthracene, ﬂuoranthene :

- r‘_lndeno(l 23 “C; d)pyrene phenanthrene and pyrene

L _ The PAH concentratlons are expressed as ng/kg (nanograms per krlogram) in the data : L
: summarres ‘The range of concentratlons for benzo(a)pyrene asan example was 1 675 co




Biue Valley Soils Background Study Report
Brownfields Showcase Project
February 2003

to 464,348 ng/kg. Converted to m|crograms per kllogram or parts per billion, this
~ range would be 1,675 to 464.348 ug/kg or ppb.

Although not in the work plan, the laboratory analyzed 7. subsurface soil samples for
PAHs. The results are provided in Appendix E for. information purposes and are not-

' mcluded in the background calculations: discussed Section 6. Phenanthrene was found
in all of the subsurface samples; however, most PAHs were not detected or detected at
“low frequencies. Generally, if detected in the subsurface scnls PAHs were at Iower
concentratlons than found at the surface . o

53  OTHER CHEMICAL ANALYSES '_ o

.531 ;pH o . A

‘Soﬂ pH was determlned in the laboratory for all 72 samples, followmg EPA Method -

-'9045C. Table 5 summarizes the results. The pH of all soils ranged from a minimum of

5.28 to -a maximum of 8.44. Averages for all soils, calculated for each sampling.interval

*_within each. soil association, were 6.01 to 6 84, W|th no dtscermble trends by lnterval or-
' by assocuatmn ' L - S , I

~ 5.3.2...-Cation Exchange CapaCIty i | L

- CECwas: determmed in half of the samples collected usmg by EPA Method 9081C
Table:6-summarizes-the results. CEC for KCB, KSU; and SMO soils-averaged 16.1, 14 5
_and:18.9, respectively. CECis the capacity of cations on soil to interchange with cations -

" :in soil solution. . The unit of milliequivalents per 100 grams of soil represents the:

electrical charge of the soil that can attract cations. Clay and organlc matter usually
provrde most of the exchange 3|tes |n soul _

53.3 TotalOrgamcCarbon " R ‘ L L
TOC was analyzed using ASTM Method D2974 in samples collected at two lntervals

_' ~ within each of the 24 borings; for a total of 48 analyses.” TOC is expressed as mg/kg J
- and often converted o a unitless:fraction organic carbon: (FOC) or expressed asa”

- percent. Organic carbon contents in soils are expressed.as percents in Table 7.’

-Shatlow samples-(0-12 in bgs) ranged from a minimum-FOC of 0.0011 to a max:mum of ' -

- 0.0116. The averages for KCB, KSU,;'SMO were:0.0043, 0.0032, and-0.0054, . -
- respectively.” Samples. collected from 24-to 36 in bgs: ranged-in carbon: content from~
- 0.002 to 0.0092, with averages for KSB, KSU;:and-SMO at 0.0055; 0.0045, and 0. 0044
- %respectrvely ‘Samples.from 46 to 60 i in bgs ranged: from 0.0008 to 0.0123,.and -
' “averages for KSB; KSU, .and:SMO.were 0.0049; 0.0037; and 0.0057; respectively:: The

- TOC results for. surface soils were lower than expected ‘sirice concentrations tend-to-be o

o 'hlgher at the surface and then decrease: wrth depth The similarity in: organic. carbon

* - content across depths supports the ldea that so:ls in the areas sampled may have been _ e o

. 'prewously dlsturbed s
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5.4 GEOTECHNICAL ANALYSES |

5.4.1 Dry Bulk Den5|ty/ Moisture Content
- Shelby tube samples were taken at two depths.i in12 borings and submitted for buik

_ density analyses followmg ASTM Method D2937. ‘Moisture content was determined
using ATSM Method D2216. Table 8 summarizes the. results by sample and by soﬂs
 associations. Measured bulk densities ranged from 1. 583 to 1.699 grams per cubic
- centimeter. Bulk densities at 36-60 in bgs were slightly greater than those. measured
from 0 36 m bgs m all three sorl assocratlons e . _ .

5.4. 2 ' Sleve AnalysmlSo:ls CIassnt' catlon

Sieve analysas, by ASTM Method D422, was performed. on the 24 She!by tube samples
submitted, Hydrometer tests were determined by the geotechnrca! !aboratory to not be
necessary, based on the clay content of the soils. USDA soil classifications were . -
determined. Table 2, referenced in Section 4, prov:des descrlptlons and the”
ciassmcatlons for the soﬂ samples. ' . _




Blue Valley Soils Background Study Report
Brownfields Showcase Praject
February 2003

© 6.0 STATISTICAL EVALUATION
6.1 METHOD

The methodology used to determlne background concentratrons follows »

~ recommendations from the followmg USEPA pubhcataons Determmat/on of Background

‘ Cancena’at/ons of Inor;gan/cs in Soils and Seédiments at Hazardous Waste Sites (1995a),

Estabﬁsh/ng Backgraund Levels (1995b), Statistical Analysis of Groundwater Monitoring

Data at RCRA Facilities, Iriterim Final Guidance and its Addendum (1989b and 1992b),

- Final Guidance for Characterizing Background Chemicals in Soif at CFRCLA Sites (2002),

and other publications (MI, 1994; Hardln & Gllbert 1993 Szngh 1994 and 1999).

_' As drscussed in Sectlon 2 3,295 percent upper tolerance lrmlt (UTL) i5a commonly
used stattst|cal approach for- determlmng chemical background coricentrations. This'

statistical techmque establishes an upper limit on a distribution of concentratlons, Wthh

then represents the maximum concentration considered to be from the dsstnbutlon. If

data from an environmental site is compared and found to be greater than the’ upper

bound of the dlstrlbutlon the data is considered to be above background and likely site-

' related -

As with many statistical tests, the 95% UTL is only valid for populations that are .
- parametric with normal or lognormal distributions. Therefore, the ﬁ_rst' stepin
determining. background was to determine population distributions. "Datasets riot
testing normat or lognormal are nonparametrlc and their statustrcal treatment is

' 'descrlbed Iater , :

6 1.1 Frequency of Detectum and Censored Data ‘

Prior to testing distributions for the various populations, each chermcal-specn" iC dataset
was reviewed to determine whether it was “censored”. Censored data refersto.
nondetect results for some of the samples within the populatlon being evaluated . .
{Gilbert, 1987). Treatment of censored data followed USEPA recommendatlons (1989 .
ancl 2002): ) B | : _ .

_ If less than 15% of the data were censored (| e., nondetect), then the nondetect o
observations were assigned a surrogate value of half the method detectlon fimit prlor to
- testmg the d|str|butlon for normairty or Iognormallty ' '

L If greater than 15% but Iess than 50% of the observatrons ina populatlon were

nondetect, a value of half the method detection limit was assigned the nondetects.

o | Then the distribution of the “detects only” data and the “censored and detects" data

‘(| e., all observatlons) were both tested for normahty and Iognormalrty
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- If greater than 50% of the observations in a population were censored, then the .
'populatlon was assumed to be nonparametrlc and treated as descrtbed in Sectlon 6.1. 5

: 6 1.2 DIStI‘IbUtIOI‘I Tests ' o

Depending on the size of the dataset, two technlques were employed For datasets
with less than 50 samples, the Shapiro Witk W test was used. The calculatlon for the W
test is: o .

%“_[Za( n-}-l xr_)jz'

r—l -

and: -

- d= Z(x x)2

=t -

: k="n/2 ifnis“-even, k=m-1)/2 ifnisodd

| and:
n = the number of Samples in the dataset
X = the mean of the data set. '
a; = .. - coefficients a1, a2,.. .ak from table (Gllbert 1987)

“The resuitmg Wis compared to a tabulated value of Wy: forn samp!es For a
calculated value of W greater than the tabulated value, the data are assumedtobe -
normal. Calculated values of W less than the tabulated values indicate that the data are
not normally distributed. If.not, then the Shapiro Wilk W test is used on the log-
: transformed data to determlne whether the data foilow a tognormal dlstnbutron

For datasets Iarger than 50 (for thrs prOJect a!l metals data combrned for al chemrcal-- -
- specific population size of n= 72), the Lilliefors test was used. The Lllllefors Testisa -

- modification to the Kolmogorov—Smamov (K-S) test for normality (USEPA;2000). The K-
-5 test is based on the'maximum difference between the cumulative distribution of the '

+  dataset and-a hypothesized normal cumulative distribution. * If the difference is: -

- significant as compared to the tabulated critical vaiue; then the-data is not: normal

- While the K-S test assumes the mean and-standard deviation of thé normal’ dlstrlbutlon e

o . are known'prior to: testmg, the Lilliefors:modification accounts for what is. usually the .= RN
- casg, i.e/, that the'mean and standard deviation are not known prior. to testing: and N
“must 1nstead be estimated from the data. 'If the data dé:riot test normal:using:the: -

S Lilliefors test, it is reapplied on Iog-transformed data to determ:ne whether the data

-followa Iognormal dlstnbutlon -
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The USEPA software program ProUCL Ver5|on 2.1, released by Lockheed Martln
Environmental Services, is designed to determine 95% upper confidence limits (UCLs)
for risk assessment calculations, but also includes algorithms for the Shapiro Wilk and
Lilliefors distribution tests. The software was used to perform the Lilliefors test and to
conf m the Shaplro Wl||( W results ' . ,

6 1 3 Outlier Treatment

Some populations did not test normal or lognormal. In these anstances outlier tests

were applied, and if confirmed; the outliers were removed from the dataset and the -
distribution retested. Outliers are defined as “an observation that does not conform to
the pattern established by other observations” (Hunt, 1981). Outliers can be one or
more of either the minimum or maximum chemical concentrations detected. '

Several statistical treatment options for outliers were apphed The Discordance Outlier

~ Test is considered a standard practice by ASTM (1994) and cited in several USEPA

guidances (1989b, 1992b and 2000) The procedure is described in the followmg

 manner:

1. Observations are ordered and denoted by x1 xn, wnth xn ass:gned to the largest B
observation. L . L S -

: \" .
\‘.

~ 2. Mean (x), and standard deviation (s) are"ca_lcula:ted::fer.'the- data.

3'. The statlstrc Tals determmed by

T (x,, x)/s '

| 4T, is -then'compared to the tabulated critical valueﬁ'gi\ren for. the-sample size, and if

Tn exceeds the 5% critical value for populatlon ssze n, then thlS is evrdence that x,, is
a statlstrcal outher o o e e D e T e

E Another standardlzed practlce for testmg outllers was applred (ASTM 1984 Grubbs
~ '1969)..This test evaluates the two maximum or two:minimum:detections at: once to .

determine i both'are outliers and. masking each-other. This procedure is’ basedon the

" ratio of-the sum.of the squares.- For. testing the: two maximum values as outliers; the

sum of squares is determined with the two:maximum values omitted,-and then the: sum 1 :

" of squares is determined mcludlng the two.values.. ‘This ratio is then: compared toa-
- tabulated.lower 5% significance level.for the: populatron size:n.~If the ratio is less than
- the critical value, it Is significant and indicates outllers The procedure lS performed in. a L
N S|mtlar way: for testlng the two mmlmum values R T LS T RS 1T TR

The Student|zed Range Test was the third outller test used for some populatlons

E (ASTM 1984 USEPA 2000) ThlS test compares the range of the concentratlons

63



Blue Valley Soils Background Study Report
Brownfields Showcase Project
February 2003

. detected to the standard dev:atlon with the ratio, w/s then compared to tabulated
critical values: - . o

: w/s = (x,,—x;)/s 7

| The most basic and reliable tool used to determlne outliers was visual lnspectron of the

~ plotted data. The USEPA Pro-UCL Software provides quantile-quantile (Q-Q) plots,

- which displays the entire distribution of data, ranging from the lowest to highest value..
- The vertical axis is the measured concentration, and the horlzontal axis, inthis =
- application, is the percentile of the theoretical normal distribution. This Q-Q plot is also
known as a normal probability plot (USEPA, 2000 and 2002). If the data follow a-
normai distribution, the plot forms a straight line with a slope of one, regardless of the
selected scales. The scales for the concentration axes may be either both linear or both
logarithmic, for testlng normal or lognorrnal d|str|butions Data pomts devratlng from
the line represent outlaers \ '

, 6 1 4 95 '% UTL
| The upper tolerance llmlt (UTL) was calculated usrng the followrng equatron
| UIL =x +Ks '
 where: L
‘xrsthemean '
* ' S'is the standard deviation - e e
K is the tolerance factor based on populatzon size (n),
| confdence, and coverage _

USEPA (1989c) recommends usmg tolerance factors for a 95% confdence and 95% :

B coverage, “This means that one is 95% confident that at least 95% of data points (m

~‘this case,’ background chemlcal concentratrons) will be less than the UTL value, Tables '
~ of K values calculated for varying levels of conﬁdence and coverage have bee o
\ publashed (Lleberman 1958 Gutl:man 1970) R o

For datasets that are small ‘the Iognormal 95% UTL may not be robust Therefore, rf
~ the 95% UTL was greater than four times the median of the background distribution, -
- . four times the median was considered representative of background This check on _—
o j_reasonableness of a lognormal UTL has’ been used by Washmgton State Deparl:ment of o
o Ecology, as descnbed by Hardrn and Gllbert (1993) o | S o

For censored data sets where both the “censored and detects” data and the “detects

only” data tested elther normal or lognormal ‘the correlatlon coeffi crent (r) of the' plots '_ : '_ o

o for the “censored and detects™data and for the “detects only” data were calculated and'
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compared. If the value of r was greater for the “censored and detects” data plot, then
the Cohen’s Adjustment (USEPA, 1992b) was applied to correct the mean and standard
deviation before caiculating the 95% UTL. If the value of r is greater for the “detects
only” data plot, then the Aitchison’s Ad]ustment (USEPA, 1992b) to the mean and
standard deviation was made. : _ . :

6.1, 5 Nonparametrlc Upper Bound

For data sets that were neither normal nor lognormal and for data sets. that had
- greater than 50% nondetects, the upper bound was assumed equal to the max1mum
detected concentratlon (Guttman, 1970) . .

6.2 POPULATION w) o:sm:rsunous

The de5|gn of the study allowed for the meta[s data to be tested for normal or
lognormal distributions grouped a number of ways. The data were tested in the
following groups: sampling intervals within soil associations (i.e., 9 datasets of n=8 _
samples for each metal); soil associations (3 datasets of n=24 samples for each metal), ,
and sampling intervals (3 datasets of n=24 samples for each metal). The fourth group
tested was all data combined to see if all samples come from the same populatlon (1 e
1 dataset of n=72 samples for each rnetal) _ :

All metals datasets were treated as described in Section 6.1. Appendix D presents the
statistical evaluations with subdivisions (i.e., D1, D2, D3, and D4) for each group listed
above. Each sub-appendix contains the statlstlcal summary tables and Q-Q plots =
showmg dlstnbutrons and outhers o o :

. Table 9 shows wh:ch of the metals results were |dentif‘ed as outliers and removed from
- any of the datasets. . Since outliers were not consistently from the same sample, none -
of the. samples were consndered contamlnated or excluded from the background o

evaluation. . If outliers exnsted in most cases less than 10 percent of the samples wrthm‘

a dataset were removed to achleve normal or lognormal distributions..In a few cases:
~ (e.g., calcium, sodium), it was necessary to remove up to 30 percent of samples to.
achieve normal or-lognormal distributions. The exact number of outliers removed for
“any population can be determlned from the column “samples in dlstnbutlon" glven |n ,
the appendrx summary tables ' _ T U .

.Tables 10 11 and 12 compare the dlstribut|ons for the vanous datasets tested Table S

10 shows the distributions of association samphng mtervals (n=8) compared to: the

- distributions of the soil-associations (n=24). Table 11 shows the distributions of *

. association.sampling. intervals (n=8) this time compared to the. distributions of the '.
' sampl:ng intervals (n= 24) Table 12 shows the distributions of the soils assocratlons

. and the. samphng mtervals (each n—24) compared to the dlstrlbutlons for all data - L

: combmed (n= 72)
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For PAHSs, the 24 surface soil samples were assumed to represent one populatron smce
atmospheric’ deposmon is ubiquitous. Appendix E presents the statistical summary .
tables and Q-Q plots showing distributions and outliers. (Note that the appenidix also -
includes the additional subsurface soil analytical results provided by the lab, for

, mformatlon purposes srnce thlS data is not summarlzed e!sewhere |n the report )

- 6.3 RESULTS

6.3.1 Metals Background Determined by Assocnatlon Samplmg Interval (n==8)
. Metals grouped by sampling intervals within each soll association tested normal,

- lognormal, or both, with a few exceptions. Antimony and selenium were consrstently
nonparametnc because of the fow frequencies of detection (FOD), and’ ‘mercury and

- thallium in'some populatlons ‘When detected between 50-85%, the better dlstrlbutson
- for mercury and thallium was usually the ‘detects only’ data. Most distributions were
achieved without outlier removal. With the exception of thallium in KSU'0-127, it was

~ only necessary to remove one outlier to achieve either normal or Iognormal ,
distributions. ‘Hexavalent chromium and silver were not detected in any of the samp!es y
Statistical results are in Appendix D1 with Table 13 summanzmg background levels for '

- the tested popuiations.- .

RN
\

7 6 3 2 Metals Background Determined by Assocnatlons (n-24) S

Metals in the KCB soil assooatlon tested normal lognormal or both (N/L), wrth the ‘
- exceptlons of anttmony, mercury, selenium, and thallium with Iow FOD." Sodium =~
reqmred removal of the 7 outhers (29% of the data) to achteve a Iognormal drstnbutlon '

N 'Metals in the KSU sorI assocratlon tested normal and/or Iognormal wrth the except|ons 7
- of antimony, mercury, and selenium with low FOD Thalhum tested N/L w:th the e
nondetects (or censored data) removed o o

‘ Metals in the SMO soﬂ assocsatlon tested normal and/or !ognormal w:th the exceptsons

< of antimony, selenium, and thalliurn with low FOD. Mercury tested normal with the
- - censored data removed. Calcrum requrred removal of 25% of the data to achieve a

7 Metals inthe0 |
.. “exceptions of antimony arid selenium with low FOD. D;stﬂbutlons presented fO" L

g ;lognormal dlstrlbutlon

o Statlstlcal results are shown in Appendrx DZ and Table 14 summanzes background
Ievels for metals wrthm the 3 sorl assocratcons : o

633Metals B ckgroundDetermm V' amplmg Interval (n—24) -
0-12'irich samplmg interval tested’ normal and/or lognormal with the

-f,'mercury and thalllumr ‘are W|th censored data removed
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Metals in the 24-36 inch sampling interval tested normal and/or Iognormal with.the -
~ exceptions of antimony, selenium, and thallium with Iow FOD. Mercury was N/L usmg
‘detects only data. .

_ | Metals in the 48-60 inch samplmg interval tested normal and/or Iognormal with the
- exceptions of antimony, mercury, and selemum with low FOD. Thallium tested N/L by
- using the ‘detects only’ data. o

- .Statlstlcal results are in Appendix D3 and Table 15 summanzes background levels for
“metals within the 3 sampllng mtervals . ,

6.3. 4 Metals Backgréund Determmed Usmg All Samples Combmed L
Metals for all samples combined tested normal and/or lognormal with the exceptlons of
-antimony, selemum and thalllum with low FOD. Mercury tested Iognormal based on
‘detects only’ data o R

Statistical results arein Appendlx D4 and Table 16 summarlzes metals background
~ levels determmed using all samples combmed R T

6.3.5 PAH Background (n--24) ' L
PAHs tested lognormal with the exceptrons of acenaphthene, acenaphthylene, _

“ anthracene, fluorene, and naphthalene because of low FOD. . Benzo(a)anthracene | _
benzo(g,h,D)peryiene, d:benz(a,h)anthracene fluoranthene, and mdeno(l 2,3~ cd)pyrene
were lognormal with the censored data removed. . None. of the: PAHs tested. normal.-
‘which may be due, in part, to sample locatlon relatrve to atmosphenc source or to the
impact of terram on deposntlon o - N ST SN

Appendlx E prowdes the statlstlcal results and Table 17 summarlzes the background

B -Ievels B

6. 4 RECOMMENDED BACKGROUND LEVELS

6. 4.:I. Metals ‘ ' ‘ ' ' ‘ L

Table 18 summarizes the recommended background concentratlons for metals in the

~ Blue Valley Industrial Corridor. The recommended background concentrations are the,
-maximum caiculated background concentrations for any of the populat!ons evaluated

- Note that the maximum detected concentration was the recommended background

~value only when the dataset was nonparametnc ‘Also,. while 4 times the median was-
the recommended value for some metals datasets none of the maximum background ;
levels shown. are based on 4 times the medran 3 .Therefore the recommended .

. background levels for soils in the Blue Valley Industrial Corrldor .except for. metals that S
- have nonparametric distributions, is the high-end of the range of calculated 95% UTL

- values. Thls is reasonable for s:tes lecated in fill areas in the ﬂoodplam or areas where o
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the terrain has been. substantlally altered, since in either case, it is possible for so:l to
represent a mixture of any of the populatlons evaluated. It is not recommended to

- simply use the calculated 95% UTL for ‘all samples comb;ned’ (n= 72) because the 95%
UTL for other populations, m instances, are greater. )

___'64 2 PAHs e ‘ -
“The recommended background concentratlons for PAHs |n surface soﬂ in the Blue Valley
' .Industrlal Corrldor are shown in Table 17 L ‘ ,

kR
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N _ 7.0 SUMMARY AND APPLICATIONS
7.1 STUDY SUMMARY -

The native soils in the Renéwal Project area were sampled and background determmed
- for various sample populations: KCB, KSU, and SMO soil associations; 0-12, 24-36 and
46-60 inch sampling intervals; and for the three samplmg intervals within each of the -
three soil associations; and for all soil samples combined. Any of these soil popuiatrons
-~ (i.e., soil mixtures) could exist in the Renewal Project Area as a result of historical
: regradlng or cut and fill operatlons :

The 95% upper tolerance limit (UTL) approach is one of the optlons provrded in the

USEPA background guidance document, which was recently finalized (2002). An upper |
bound or 95% UTL of concentrations that could reasonably be considered background
“was determined for each metal, within each sampling populatron r

Background for populatlons testing normal or Iognormal was the 95% UTL, un!ess the .
95% UTL for a metal exceeded its maximum detected concentration. If this occurred,
the 95% UTL was compared to 4 times the median concentration and the smatler of -
. these two values was used. This provides a conservative check on the reasonableness
- of the calculated UTL (Hardin and Gilbert, 1993). Background for each population not
~ testing normal or lognormat (i.e., nonparametric) was the maximum detected
concentration. Antimony and selenlum were nonparametric in all populations
evaluated, while mercury and thallium were nonparametric in some. Hexavalent

o chromlum and srlver were not detected in any of the samples

- The calculated background levels for each metal were compited and COﬂSldE!l’Ed to |
- “bracket’ possible combinations of mixed, native soils in the area. Fhus the upper-end |
- of the range is the reasonable, maximum background level recommended for use. -~ .

Other sor[ properties were characterized mcludlng pH, total organic carbon, catron .
. exchange capacity, dry bulk density, and classification. This. information was complled -

~ based on sampling intervals within each of the three soil associations. The purpose of

~ this information was twofold, for confirming sou sample groupings and, to a ilmited :
- extent, for use in envnronmental studles ' A :

7.2 APPLICATIONS

" The calculated background levels for PAHs and metals in soil (T: ables 16 and 17) are

intended for use in environmental studies conducted in the Blie Valley Industrial Urban |

- Renewal PrOJect area. The pH, CEC, and TOC information compiled in Tables 5 through =~

- 7 and, to a limited extent, the bulk densities compiled in Table 8 are available for use, - .
-~ Soils located in the flood plain or in areas of mostly fill may exhlb:t different physncal o
o propertles Confi rmatlon samplmg for S|m|iar|ty may be requrred S

T
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Table 1
Locations Sampled ‘
Blue Valley Soils Background Study Report
Brownfields Showcase Project

Number Soil _ '|Address
I - : KSU " {ROW (Indiana and Linwood)
2 : SMO ROW (W of Van Brunt, near 32nd) -
3 - ___SMO__ |4701E. Linwood Blvd. (Llnwood Park)
4* . KSU Oak Park
7 SMO 4201 E. 38th St (Seven Oaks Park)
8 __KSU - [3730 Vineyard Rd
9 . KSU 5231E30thSt
10 . KSU 4108 Jackson (Cleveland Park)
11 __ SMO___ - 14108 Jackson (Cleveland Park)
12 1. SMO- 4250 Van Brunt Bivd. (Vineyard Park)
14 . SMO. . ROW (E of Vian Brunt, N of Clary) -
15 .| ° KCB:___|ROW (W of Van Brunt, S of 45th)
A7 KSU . . ROW(Wof EI,mw_ood.SofsChoo!) |
.19 . KCB - ) 2901 E Emanuel Cleaver il Blvd -
20* f SMO. Brooklyn Park :
21 1 KCB . 14725 Coal Mine Rd.
2 - KCB . Coal ane Rd (Munlmpal Farm)
24 . KCB. 5518 Hardesty
25 | . KSU ;. |ROW(S of 55th, near Myrt{e) :
26 __- KSU.. : [ROW (W ofEimwood, Sof56th Ter}
27 | - smo. - . l4020F s8thst e
28 .. KCB. 6700 Zoo-Dr. (Swope Park)
.29 | . KCB ‘- |6700 Zoo Dr. (Swope Park) -
'30' o _:-KCB . |6700 Zoo Dr. {(Swope Park) -

- Notes: " : e
" Locations are shown on Plate 1.

. Asterisks indicate work plan: !ocatlons that were moved (wuth KC approval) due to f eld dlfF cultles S

- A total of 24'locations were sampled eight from each soil association. .
_ .Sklpped sequentlal numbers lndlcate an alternatlve samphng iocaﬂon that was not selected

Soil Assocatlons o
. KCB= Keenebec-Colo-Bremer

. KSU = Knox -Sibley-Urban -
8MO-= _Slble_ijenfrofoska_

LiPagetoft L.



Table 2

Smls Descrlptlons and Classifications s
Blue Valley Soils Background Study Report
Brownf‘ elds Showtase Project

. USDA Ciassnﬁbatzons are shown cap:tahzed
Sampling locations are shown on Plate 1.

':  Two mterva!s at half of the samphng locatlons wére submitted for sieve analys:s (ASTM D422)

o Sm! Assomatlons ‘
‘KCB = Keenebec-Colo-Bremer
- KSU = Knox -Sibley-Urban -
SMO = S:bley—Menfro—Os‘ka

Page 10of 1~

ID | Assoc.| Unit Descrlption & USDA Soil CIassiﬂcation (0-36 in bgs) Description & USDA Soil CIasslf'catlon (36 60 in bgs)
15 | ‘KCB | 36 Dark brown SILT LOAM with trace of organlcs Dark brown SILTY CLAY LOAM with organics
_18 KCB 36. |Brown SILT LOAM with trace of organ!cs ! - |Dark brown SILT LOAM with trace of organics
21 |'KCB | .30 : : '
- 22 I' KCB 38 |Brown-mottled gray speckled black & reddish brown SILTY CLAY LOAM . ] Brown—motlted grayish brown speckled reddish brown & black SILTY CLAY LOAM
24 | KCB 36 ._iDark brown SILTY CLAY.LOAM with organies: | Brown-mottied gray-speckled retidish brown SILTY CLAY LOAM witrace of organics
28 | KeB | 38 | - TR LR 1 - '
29 1 KCB | 38 |~ St )
30 { KcB | 38 ° Da‘rk»brown SILTY c‘L'AY LOAM . Dark brown SILTY CLAY
1 | KSU | 81D |+ .~ ¢ o . - SR .
4 KSU [ 60C Brown-speckled reddlsh brown. SiLTY CLAY wiiron stains - {0live brown-spotted white CLAY wiweathered shale - - -
.8 KSU § 81D Brown-spotted black SILTY CLAY LOAM wltrace of organics ' B'rown-m'omed reddish brown spotted black SIL'!Y CLAY LOAM wiiron stains
9 KsU 81C | - : ot . ‘ : '
10 . ] . K8U 60C . Brown—speckied black SILTY CLAY LOAM wlorgamcs B _|Dark brown SILTY CLAY LOAM with organics
17 | KSU | 60C_|Brown SILTY CLAY with organlcs i N - |Brown-mottied reddish brown SELT LOAM worganics
25 | Ksu goC : -
26 | KSU | éoc. |~ : : L \
2 | SMO 65F Brown~speckled black SILTY CLAY LOAM wftrace of organlcs ' Brown—motlfed ollve brown spuned white CLAY LOAM witrace of caliche .
3 SMO | 865F Browr:-spotted gray- speckled reddish brown SILTY CLAY LOAM wiorgamcs & iron stalns Dark brown SILT LOAM )
7 | SMO |- B5F |- . , L SRR
11 | smo | s5F Brown-speck]ed black & reddlsh brown sn:rv CLAY LOAM wiiron stains = Wé'n rade'd GRAVEL ivnh clay & sand (USDA class material)
12 | sMo | 85F | Ik o L L o
14 { SMO | B5F Reddlsh brown SILTY cLay LOAM w!organlcs Reddish brown-speckied black SILTY CLAY LOAM
20 | SMO | B5F : , ' ' ' '
27 | sMO | 65F
- Notes:

Soil Map Units -
30 = Kennebec Silt Loam

- 36.= Bremer Silt Loam

38 = Wicta Silt Loam -

60C = Sibley Urban (5-9% slope)” =~ :
61C = Knox Urban (5-9% slope) ‘ -
61D-= Knox Urban (9-14% slope) : '

65F = Snead Utban (9-30% slope)




Table 3

Metals Resuits (mg/kg)

Bilue Valfey Soils Background Study Report

Brownﬁelds Showcase Project

Anﬁmony

'J‘ means ccncanh'aﬂun s estimated. 'U‘ means the' analyte was not detec:ted
Underlined qualifiers were-assigned-diring QC review,
Kalics show concentrations af half the detection limit for "t qualrﬁed data

Hexavalent chromlurn and sitver were analyzed but not detected fn any samp!es

‘

Sample iD Aluminum Arsenic -~ -| - Barium Beryilium Cadmium Calcium
15 KCB-0-12 > 8179 0.97 U L 47 d - 206 0652 0.539 3671
15 KCB 24-36 8676 17U -~ 4.5 d 184 -~ 0652 . 0.807 3485
15 KCB 4880 10.74 0945 U - 5,19 J 5.18 00235 U 07405 U . 824
19 KCB 0-12 5450 1.045 U 12,3 164 0.543 - D.856 3633 .
19 KCB 2436 ~ 5709 1010 386 & 165 0477 J 0532 2998
19- KCB 48-60 5130 282 - 256 J 184 0.502° - (1.551 2850
21 KCB 0-12 71 0.97 U T 4.84 142 0.6165 . 0.439J 3928
21 KCB 24-36 12756 OS5 U . 12 75 192 ~0.7205 037t 4186
21 KCB 4880 6012 - 0.93-0 . 373 155.5 . 0.5855J . 0.6 3206 -
22 KCB 0-12 . 12231 . - 0875 1) - 10.6 147 0.743 0.457 - 3512 - -
22 -KCB 2436 16336 J T 28ad BTy 189 1.18 C.788 4136 ¢
22 KCB 48-60 11652 0,965 U 544 J 172 0.865 0.61 4154
24 KCB &-12 5029 L 2130 - 2.8 139 0.441J 0473 J . 2168
24 KCB 24-36 | 7473 S G985 U = - 462 122 " 0.616 0.365 J - 5165
24 'KCB 4B-50 7620 0.82 U - 512 140 0.709 0.43 J- 3704
28 KCB 0-12 Co 12021 - . 054U - 4134 139 0.934 618 31777
28 KCB 24-38 7229 0935 1 T 4B2)7Y 7 98 0.579 0.834 ~8510
28 KCB 48-60 C 13417 9.975 U -0 758 - -, 258 0.95 0.424 .} 5152
29 KCB 0-12. .- &889 09875 U . 3.79 = 170 0.635 - - 0.583 ~ 3188
29 KCB 24-36 Lo 4303 Jd- 0866 U 2,38 4 - 167 0.449 J 0.548 2168
29 KCH 48-60 4569 J 0.97 U . 2694 117 0.445 J 0.315 J 2416

1 30:KC& 012 . 6169 0985 U 2.37 145 - 0.578 0.375J 3221
30 KCB 24-36 7239 . 0950 A58 135 0.663 0.366 J 3593
30 KCB 48-60 - 5740 0985 U 6.41 98.4 0.612- 0.442 J D 34240

1 KSU 0-12 - 5426 - 27425 1 11 705 - 104.5 04315 J 1.154 46924

1 KSU 24-36 6304 - 2076 U ~3.315 102,65 ~ 04035 J 0.737 U 2696

1 KSU 48-80 5118 10051 ©.'3.905 10085 0.368J 0.1375 U~ 2537
4 KSU 012 15481 09950 | 7193 238 1.17 0.302 U - 6392
4 KSU 24-36 14681 . BEE5 U C -0 0.847 196 - 07440 C02B3 U |- - 11948 -
4. KSU 48-60 T8930 w086 U 21,02 - 50,8 - 0.526 0139 U | - 32493
8 KsU 012 « L BT28 L0835 0 ‘7.85 164 <0.556 1.1%- 6100 -
8 KSU 2436 | - 7764 i 0.95 U: - 6. 115 0691 - - 0,385 J 3585
-8 KSU 43-60 B9 ) 08076 U - 168 Lo (L8380 - 0474 4J . v 3879
95U 0-12. 11898 1 - -1.955 U 278 70,829 : 0439.] . 4832

9-KSU 24-36 LEN Y 084 U 258 0.754 . 0.894 . - 441
-8 KSU 48-60 - 13383 S 0,995 U 259 1.14 0.654 4273
10:KSU 8-12° - A1851 E 091U | v 218 0.734 -0.48 3808
10°:KSU 2436 12477 095U T 250 0,706 0585 6665
10 KSU 48-60 14529 0845 U ¢ 3 261 0.83 ‘0478 . - 4869
17 KSU 0-12 { 8748 71,016 °Uf | - 8.81 J - 133 0.516 D744 U 13069
17 'KSU 24-36 o 8922 .0.82 U 7.79 4 182 - D.619 0.444 J © 3305
17 KSU 48-50 . 9894 S 0.925 U -5.69 J 964 - 0653 0.476 J - 3044 . -
25 KSU 012 - 12658 J 0.86 U. 5.13 2o 238 '0.8965 0.4715 3967 .
25 KSU 24-36 22 AT605 J : 17U ©7.78 S 2085 | 08715 - 0.3775J° 3497 .
25 'KSU 48-60 i 16768 J - . 0.8955 U 4.615 301 = 1.195 0487 J 5800:. |
26-KSU 012 - | .- 9151 -0.955 U . 6.3 1686 - 0.595 .. 0.741 5321 -

C[ZBEKSU 2436 - 18000 - 1.98J; 9.65 =T ghT 0858 | - . GBer 38235
26 KSU 48-60 | -~ 13809 1.015U B8.44 - . 251 0706 03724 ¢ 365§ -

2 SMO 0-12 - 11281 o 1.015 U 4.87 4 . 188 - o2 0358 .| - 4892
2 SMO 24-36 T 13271 - 7.025'U , T?SJ - 1.408°) - 1.05 4 - 29854
2 °8MO 48-60 2. 11823 1035 U | [ 703.1 “1.165 . < 0.798d -
3-8MO 612 c 7960 ¢ 099 U {.. - L. 204 0.664 | B R

3 .SMO 24-38 i -~ 3.93d -] - 189 o 0.645 0.502 .

3 SMO 4860 - 9506 . 089U 160 - LB18 - 0.331J
7-SMO 0-12° - 65588 0.85 U 200 - . 0.536 - -0.BGT

{ .7 SMO 24-38 16978 i B05 U 2110 - 0.937 - 0.474 3
.7-SMO 4860 |~ 12960 T 3716 0 T 457 | 8482 . " 0.566
41-SMO 012: | 15881 0.945 U - 202 T 0,808 -0.574
19=5M0O 24-36 | . 14121 . 254J.- o 341 1244 ) 4.41
11-SMO 48-60 .. 16735 L4955 U .. 343 133 - c e 237

112 8MO 0412 216867~ - 1,885 U 373 - 1.2 :

-1.12-8MO 2436 ;3238 - 0815 U . 178 -

] 12- SMD 4860 2210332 .- s 098U 237 T 0825
14 -SMO 012" : I EAVE R 0,647
14:8MO 24-36 © 34475 U - 109.85 : 0.6325
14 -SMO 4860 | - 0.985 U- 11125 .- 0.826 ]

20: SMO 0-12 Lo 10T . 958 - 0.388 0
20-SMQO 2436 L. 1,995 Ut ~ 139 0848 -
20-"SMO 48-50 20850 1. 454 ot QB2
27 SMO 0-12° 09325 U: 181 | - 04624
S 7| 27 'SMO 24-36 = 0892 W 196 B '0 826
i SMO 4850 L 1.006 U 188 : {182
Nntes
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Table3
Metals Resuits {mg/kg)
Blue Valley Soils Background Study Report
Brownfields Showcase Project

: Sa pIe D Chromium’ Cobalt Copper |~ don | - Lead Magnesium | Manganese

5 KGB 0-12 2.3 . B.58 15.1 13405 J 142 1756 737
15 KCB 3456 1285 : 105 345 14008 J 18T 1648 797 -
i5 KCB 4860 0.2345 U 0.2345 U 023450 T 234Ul - 1370 50.6 J 1420
10 KCB 012 | . 0.7 8.82 14,7 13153 J X 1604 740
19 KCB 24-36 a4 —_B.51 112 |7 . 11893 129 . 1633 3
16- KCB 4850 -~ 845 T gaT 13 {06868 J_ | 113 - 932
21 KCB o-12 10.2 . 8.81 1.7 11534 J° .. 21.8 1510 537
21 KCB 2436 16 118 B4 | - 229183 ). - i@A .~ 2818 588 .
21 KCB 4860 512 747 104 17664 3 6.3 - 1678 | - 653"
27 KCB 0-12 18.1 10.8 . 184 " |. 202604 | . 183 _ 2874 | . B4By |
27 KCB 24-36 22 171 213 P5445 4. : 10 5567 T
93 KCB 4860 179 123 172 ~ 20587 J 154 3278 LR
24 KCB 0-12 91 165 10 588 . 14.9 1286 : 769 -
24 KCB 24-28 121 : 837 : 12.8 141275 Y. " -15.4 . s 780 e 435 |
24 KCB 4860 12 T 9,54 13 | 14374 | 7148 - 2959 CTTERs
6 KCB 012, 258 134 0.7 -}, 221084 |- 372 .. @670 | . 8964
28. KCB 24-36 127 . 114 128 - 13048 4 151 i 1688 o T0Ld
28 KLB 48-60 193 55 . 913 23470 199 | . 8314 : 817 4
28 KCB 0-12 1.7 —_. 956 13.1 T 12688 | - 203 T 1862 _ 185d”
129 KEB 2436 AL “7.08 $.46 . 5362 122 1187 613,
25 KCB 4860 T 74 . 7.01 913 |~ o033J | . . 658 1300 . 524 -
30 KCB 0-12 10.9 88 148 | 13T T 183 J 1705, 745
30 KCB 2436 | . 135 T 877 14T 14827 | T 14.8 2052 T ..368
30 KCB 4880 106 814 ~ - 115 | 11873 |- 118 754 1 593
T KsU 042 | - 782 50 25 11040 J 412 2768 T
1 KSU 2436 ] g5z | 3.84 . - - B1Y . 9188 Lo a6J’ o 2049 | . 40T
- 1 K5U 48860 _ 6.60 57 . 82 - T esad | 7804 1862 450
4 KsU 012 — 961 i0.7 142 | 7 27088 4 1034 B i 793
4 KSU 2436 283 - .7 B.98 240400 || 7254 6864 | - - - 350
f KSU 4880 165 963 184 | 18234 ) | . s3ad &350 - |- 185
8 K3U 0-12 103 885 | - 167 133184 |- 102 | - 1720 oL e68d ..
8. KSU 24-38 136 TUB.73 . 133 - 48724 | 2 | . 28ef | - A8
B KSU 4860 - 136 T 108 =~ 15.2 . 188464 | . - 134 . 2468 |- 782
9 KsU o-12 165 807 - | - 4% . 17316 . — 121 | 29164 [ o - . 53bJ .
o G KSU 2438 | . 124 25 T 421 FTT 5088 0 ] 269 AT - . Aet2d
oy 9 KSU 4860 175 |7 174 | © 452 T 18564 4 ~ 173 2001 . {. 11874
Vs {10 KSU 0-i2 146 114 185 19620 I - 916 J
: 10 KSU 24-36 43 T | 158 T qER2d |- 90.9 " 2566 |- Ti7d
/ : 10 KSU 4850 16.7 N 3| . 198 22088 | - 951 | .. 8078 . - . e12d.
3 17_KslUF 0-12 8% | . 87 T 141 A0 | - 17 | . 1ei@ | 536
17 KsU 2436 108 " 89 | . 453 T 44878 , 122 2731 T B62
17. KSU. 48-60 X W08 ] 138 - 526247 | o 119 2881 A
25 KSU 012 184 147 T 184 ‘ 14586 ~ { -~ 142 23?3 | 7964
25. KSU 24-36 75 . 662 . 133 24718 - 1.97__ F - 23715 |- 7194 .
25 KSU 4560 233 [ 101 138 | E5566 - L IR - M (S 7
26 RSU 012 128 | - 1228 EE Y 15021 T 164 T I DR
26 KSU 24368~ 188 | . . 141 - __ 167 | . 2o700 " 30 | - 3200
26 KSU 4860 155 | - 088 =184 | 20476 156 ... 3360 :
2 SMO0 0-12 - B2 | ame ~ 159 L A7200d - {0 - 247 | 8878 1
2.5MO 2436 240 | I d | 30.8 | . 33070, 442 d 5167
2 SMO 4860 | . 16.7 ~ 141 . 178 . o588 | - 183k - 5278
3 SMO 01z | . 137 | * . 988 | . 204 T 16968 | 655 |
3.5MQ 2436 | 0.7 8,94 . 124 - | % 5713395, - 124
3 EMO 4860 825 S 102 {7 185 . - 15306d | . 57
7 SMO 012 T ATE T 1s T 148 | T . 14013 . 185
7SMO 2436 | . 198 - 18.5 221 | 767834 |
‘] 7EMO 4860 - 445 | 173 | . 183 20408 T
| sMo 042 | - 252 1. 185 224 . 252084
11;SMO 2435 .~ 231 |~ 15J - 212 | . 4Borad
117 SMO 48807 299 | - 957 — 295 | - 368874
12.8SMO 0-12. 205 ETYS T 188 TToTeT2
12°sMD 2436 208 7 1. 102 T 183 | .. 26612
112 8MO4860 | ~ 177 | - 118 . - 185 - | . 31433
14. SMO 0-12 1.8 .10 122 . 13956
14 8MO 2436} . . 0.58 785 032 F . 3002
14 SMO 4860 | .~ 197 | - 108 126 15280 4
20 SMO 0-12. (. 181 482 | T 885 | 9354 |
20 MO 24387 119 L7 N I T 14869 J
{20 SMO 4860 966 f. . A0B | . 1332 19458 |
ClasSMO o2 | s | 4549 CTAT2 [T 8136 .
A 27T-SMO 2488~ 132 | . ees . . 184 | < 174204
27 SMO 48-60 - 186 | 1097 1 127 _ 18335

Notes: *J means conoentrcztlon is esnmated ‘U' means the analyte was’ not detected ;
Underined qualifiers were assigned during QC review, = .-
Italics show concentrations at half the detection fimit-for. '\’ qua!tﬁed data - S e s
Hexavalent chromaum and sifver were analyzed but not detected in.any samples. - coor " PageZof3
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Table 3

Metals Resuits (mg/kg)
Blue Valley Soils Background Study Report
Brownfields Showcase Project

"Notes:

:

Underiined qualifiers were assigned during OC review. T
- Halics show concentrations at half the detection fimit for ‘U' qualified data. .
Hexavaient chromiunr_ and silver were ajnal_yzed, but not dete_cted in any samples.

Sample ID . Mercury Nickel Potassium Selenium - Sodium Thallium ‘Vanadium - Zing
15 KCB 0-12 0255 U 16.9 1187 - 0.0875 U 43.9 ) 085 U 24.5 56.9
15 KCB 24-36 0.025U 19.6 1204 0.0925 U 52.2J 087 U 25 51.7
15 KCB 48-50 0.024 U 0.352 U i} -~ 58.5 ) 0.095 1) - 38.8J 0.82 U 0.164 U o1iv U
18 KCB 0-12 - 0.084°J -18:8 1804 8:101°0 - 3234 0.875 U 207 .

119 KCB 24-36 0.026 U 15.1° 939 0.087 1 328.) 0855 U 19.6
19 KCB 48-60 0.026 U 16.7 1233 0.098 U 34.7J 0.655 U 16.7
21 KCB 012 - 0.05J 15.2 - - 946 0.094 UJ 397 4 0,83 U 20.2
21 KCB 2436 — 0.0747 203 | 1036 00T W 449 ) - 089 U 288
21 KCB 45-60 0.054J 7.4 1170 00885 J 525 7 087 U 7.2
22 KCB 0-12 '0.028 U 19.3 .2103 02423 | 59,3 J .. 3.84 4 29.8.

122 KCB 24-38 0065J | - 29.6 2311 - 014 d . B83.7J 0.845 U 356
22 KCB 4860 | -0.0265 0 28.9 1840 00914 101 0845 U 28.6
24 KCB 012 - 0.075 14.3 1100 - 00995 11J 415 J - 0885 U 14.3
24 KCB 24-35 0.0245 U 15 1370 - 0.0945 U 3834 08251 216

124 KCB 4860 0.025 U 19.3 1434 0.097 U 447 J 085 U 20.1
28 KCB 0-12 Q067 J 64 1413 a.101 1} T5d . B88 J 443
28 KCB 24-36 0.0255 U | 21.3 1223 0.086 U - 376J - 5434 216
28 KCB 48-60 0.0235 U . 24 1667 0.0995 U - 66.3J 8.52 J 365
29 KCB D-12 0.056 J o191 1686 . 0.0975 U 26 J -3.05 J. 18.5
29 KCB 2436 0.051J 159 1145 009750 2327 484 J 151
29 KCB 43-60 0.025 1" 1149 ~ 1147, 0.08450 16.6J 1.79 Jd 1.3
30 KCB 0-12° 0.026 U 18 1478 0096510 401 J 0.845 U 16.8
30 KCB 2436 0.0245 U 17.6 1578 - 0.094 1 358 J _0.8210 20.9
30 KCB 48-50 0.0245 U 17.6 1225 0096 U 3304 0845 U 164 - |

1 KSU 0-12 0.08 145 518 0.0925 U 81.2J 4867 4.2 .

1 KSU 24-36 0.024 U 13.6 1253 0.0905 U 86.4 J [PE:H1] 15.6

1 KSU 4860 00221 13 T 1263 - 0.0895 U 6.9 J; 0870 12,7

4 KSU 0-12 . 00258 U 421 851 - Q7010 7544 6.35.) 24.4

. 4 KSU 2436 | . -00240 CEY 1850 - 0.098 U. A 771U 171

4 KSU 48-80 0.0245 U C 414 737 2.705 WJ 412°) 2935 J 11.4
8 KSU 0-12 0424 16.5, 1460 0.2487J 287 J 2.82:J 21.7

8 KSU 24-36 0.077 - -18.5 1341 - 0.0835 U - 842 3.33J 21.5
8 KSU 48-80 2.081 , . 22 765 . - 00950 .991J 455 J 25.1

S KSU 0-12 |~ 00260 209 1262 01U - 85.1J 4427 281

9 KSU 2436} . 0.0285 U 224 . 641 Q4070 - 491d | 6.11J 28.5
8 KSU.4860 ] 00255 U~ 28 895 B R EEED 7470 3.7
10 KSU0-12 | " 0.0754J 21.9 1259 0.245". 4240 3.05.J 29.8
10 KSU 2436 0,077 J 21.1 748 0.202 432:J 3.42J T
10 KSU 43-60 0.1 227 1219 ] 0.237 46.5J 0.84:U 326
17 KSU .0-12 0.0245 U - 15.1 - -1354 - - 00960 3534 0.84:0 18
17 KSU 2486 - 00235 U 189 635 - 0.096 U 484 4.39.J 214
17 KSU 4860 0.025 U- 203 - 1076 | - Q087 U 121J - 3.29:J 241
25 KSU 0-12 00250 1. 285 ¢ © - 133 0.009-U - 80J. - FJ ] 26.5
256 KSU 2436 .~ 0026 U 281 - | . 847 0.0095 1 | o114 22J ] 354
256 KSU 48-60 0025 U -53.3 1636 - 0.0085 U 221 2.5, - 24.1
26 KSU 0-12 0.058 J 20.5 875 0.124 157 J 0.87:U 26.3
26 KSU.-24-36 0.074 J 32 1097 0.168 - 336 . 2.36J 32.8
26 KSU 4860] - 0.073J- 29.8 - 1178 - 0087 3054 -~ 0.89-U 286 - .
2 SMO 012 - 0045 U . 2B.7 1T . 0.1005 U .- 497 . 22) 23.1.-
2 SMO 24-35 0.026 U 55.9 1588 07045 U 2422 3.25'0 21.97°
2 SMO 48-60 0026 4 - -55,9 L,2339L I 00985 U . 2185 - L 5d -16.2

3 SMO 0-12 - 0087 J . 20 T 1891 _ 0103500 414 3. 0.90.U- 24
~ 3 SMO.24-36 0051 J - 182 . - 10683 0.095:U 54.2 J- 0.83:U 19
. 3 SMO 4860 0.067 J - 128 . 546 0098 U 77.6J - 3.74.) .. 22
7 SMO 0-12 . 0.077 J 36.3 . 699" 0.276 286 L. 091:U 20,3
7 SMOQ- 24-36 T0.074°J 27.6° Y 3Te U 0.174 t41Jd° 0.88;U 368

7 SMO 4860 0.068J . . 282 . Mo8J - 021 185 J - . 4,524 -, 28
11 SMO 0-12 0.076 J: . 336 - 619 - 0,316 . . . B2.8Jd .. . 38B7J ] /39.8
11 SMO: 24-36 eoU | T8 - 1311 -, - (.158 - 166 J. 434U w226 J
11 SMO-48-601 , . 0084J | - - 100 . 1268 - 0418 0 - 123J - o421d |7 308
12 SMO 0-12 000910 - 35.8 C 9104 - '0.0085U 121J 1.64:U - 39.7
12 SMO 24-36 0.073J 38.5 . 530 J -, 0.0095 U~ 224 J 4.34.4 279
12 SMO 48-50 0.052 J. 531 . 1251 . D156 4184 . 1.80:1 . 162 -
14 SMO 0-12. . 00724 Co 1168 © 888 .1 008950 854 1.92:d 245
14 SMO 24-36 0086 J 0128 - 1188 | 009U 85640 3.77J 247
14 SMO 48-80 0.081 T 147 582 | 008350 -1 71.9J - 4.96 J _ 31
20 SMO D12 | - “d0Z 0 121 1145 -1 0.0855 U~ 64.3J .07 A
20 SMO 24-36 - 0109 . | 456 | . 1M1 008580 ¢ 46.2J - . AT 115
20 SMO 4560 0021 U {421 .| L oed . 00815 405 J. 08U © 88 -
27 SMO 0-12 .0.076Y o144 ) 6eg | 7ESU [ 808 )| .. 440U 12.3J

127 SMO 24-36 0.084J 16.3 979 01015 1 .- .306d - 0.88:U 28.7

- |L.27_SMO 48-60 00824 I . 168 U884 glotsu - 287 - XA 30.2
J' means concentration is estimated. 'U' means the' analyté was not detectéd. B
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g Notes ' 'J' means concentraﬂon is estlmated 'U' means the anaiyte was not detected
Underlmed qualifiers were assigned durmg QC review. -
: § ow concentratlons at half the detecﬂon I[mlt for U qualn" ed data
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R Tabie 4
o _ PAHs Results, (nglkg)
BRI o Blue Vailey Soils Background Study Report
e T e R T T Brownfields Showcase PrOJect g
S R P @ . - @ _—h @
e 2 S B _ @e? §’°‘ .@6
et S LS & & & L& &
SEEE DI o & e & & S ¥ S
e & & & o & 3 o S
e Sl & & AT T N & N
,{@ & £ & & & & & &
B & & & & . o & & &
- AR I o T X N . Q" Q" Q :
15 KCB: 012 [ 496 2585 U |~ o986dJ | 10362 11353 13657 10052 10818
19 KCB 0-12 230.5 U 264 U 2888 J 25957 28861 29708 21943 25137
21 KCB 012 | 228 _ 252 U 462 U 758 U 660 U 1345 J 581.5 U 732.5 U
[ 22 KCB . 0-12 | 249 U 2745 U 504 U 233441 1675 3416 JJ 2036 JJ 2832.JJ
|24 KCB .0-12" 230.5 U 264.5U 485.5 U 4878J | 47084 6817.J | ~ 58134 4734 ]
| 28 KCB 0-12 239 U 26350 1650 J 2118 J 2003 J 2660 J 2535 ] 2526 J
[ 29 ' KCB - 0-12 233.5 U 2575 U 4725 U 2581 2787 J 3954 J 3303 ) 3194 J
|30 KCB.0-12 | 2285U | . 252U |~ "2588J | 15687 | - 17664 20669 16259 14310
11 KSU 012 . 174298 . | 709855 U | 165289 J | - 29904 | 464348 | 460676 - 449134 223870
4 KSU 012 T 24350 | "266 U} 4935 U | 20234 5810 J 4394 J | 24279 54690 |
18 K8UT012 | 242 U 267U | 4905U | 818 U 6493 J 5935 JJ| -~ 33448J 6353 JJ_
‘9. KSU 0-12.| 7 1810 | 267150 |  66194J- | 19682 - 1 - 23779 21794 83736 | 14632
4 10 KSU 0-12 234 U . 258U 3834J | 15862 - 14298 | 23202 | 16713 | . 14298 -
17 KSU G127 22750 |~ .. 257U 461 U. | . 1563) 6585 U~ 1933J {7 T1238J|° 742U
125 KSU 012§ 2425 U 247 U 5372 0 | 37264 37680 43294 27048 27966
26 KSU 0-12 | . 8469 256U 17611 -~ 790 U 48527 _ 52478 38425 37504
2 SMO 0-12 242U | 267.5U 490.5 U 3928 2012 J 4106 J 2858 J 3300
3 SMO 012} - " 250U |~ 2755 U 506 U 2079J | 26230 41004 3071 ) 3499
7 8SMO 012 | .. 249U |~ 275U | 67794 840U 49374 61214 41419 35314
11. SMO 0-12 ;237U | " 261.5U | T4805U | 10717 | 8166 12282 10542 6783
A2 SMO - 0-12 2225U |- 245U | 4505 U | 780U | - 6435 U 6435 U | 57550 725U |
14 SMO 012 |° 2135U | 2350 | 4326U | 720U 617.5 U 6175 U 552.5.U 696 U
[ 20:SMO 0-12 | -~ 20650 [ 10014 | 2744 J° | 11232 11754 13472 | 17166 | 10250
27 SMO 0-12 241'5 U 26‘65 UT 10024 _ 54267 4B017_ 44738 J 46844 | 43561 J




. PAHs Results (ng/kg)
Biue Valley Soils Background Study Report

Tabre' 4

Brownfields Showcase PrOJect

S & @ R ] @ #
I L - @ - ‘;S\ 7 '-S‘é\ @ \q,*@;;?’ - 'FQ’Q 1"“&0 :
4 & L S £ > $ ol & ®
& & & & - & & ¥ £ o 4 &
e RN R & & FT1 e £ &
15 KCB 012 | . 14088 - 2864 ) 23739 " 5535 U 10825 1768 J - 9702 19583
19 KCB 012 [ - 32164 | 6109J | .. 49335 = | C 741 24555 21124 15883 - 44302
1 21 KCB 0-12 B30 U | 347 U . 6285 U 344.5 U 8035 U 399 U . 4855 U - - 385U
-22 KCB - 0-12 2409 04 | 384 U 1887 JJ 376°U 1000 U 4355 U 11486 JJ 2824 JJ
24 KCB 0-12. 6498 J 370 U ~ 11610 362U 5086 J 419.5 U 5459 J 8862
128 KCB 012 | - 2577 371 U 2746 J 367 U 2701 J 4185 U 1499 J - - 2565 J
129 KCB 012 | - "3698 2301 J 4997 J 352.5 U 3421 J 4085 U 2370 J - 4328 J
30 KCB 012 | 194768 = | 4695 J - . 33227 . 345U 16792 1116 J 10931 26904
1. KSU 0-12 686842 © 214031 1335751 4.1 - 160181 . - - 423303 78697 J | 922137, - 1165417 J
-4 KSU 0-12 2201 J 20919 19160 368U | - 23826 4265 U |  5185U 1988 J
8 KSU 0-12 2157 JJ. - 34008 6775 U C 1231 - 37938 - 2935 1244-). - 1521 JJ
9 KSU 012 | ~.25947 . 9377 48184 1556 - - 23016 - | . . 1884 J 23480 . .37078
10 KSU 0-12 19092 . 8037J: . 41092 . 353.6 U . 14802 ¢ "408.5 .U 20703 28257
17 KSU 0-12 } 1702 J 35156 - | 1995J I - 3435U g16-U 398 U ~484.5 U’ 1082 4
25 KSU 0-12 | 45897 7939 . 92018 338 U 30688 ‘ 392 U 15499 = |. 67367
‘26 KSU 0-12 [ - 58287 - 15858 - 122318 5475 38893 4475 J 79355 - 66472
2 SMO 012 4348 J 37350 | v 8330J | 36550 2631 J - 423.5U | - 2465 4409 J
3 SMO 0-12 3988 J - 386U | - :B6261J | 37750 - - - 3159 4 - 4375 U | 28074 - 4914 J
7 SMO 0-12 53771 . - 11089, 101996 - 1737 42333 3501 J 42303 . 79562
11 . SMO 0-12 18607 - 3679J .| 18430 3585 U 7841 J 2257 J - . 4974 J - - 21668
12 SMO (-12. 5256 U _.343U. | 621.5U 336 U 894 U - 389 U 1832 J 3755 U
14 SMO. 0-12 - 504 U 3205 U 597 U 322 U~ 8585 U 373 U 454 U 360 U
20 SMO 0-12 14206 . 8470 29022J 1031 - 14396 1953 J 15238 21426 J
27 SMO 0-12 87710 J 13855 : 90992 J 364 5 U g 35784 25188 J 144228 118029 J

R

. Page20f2

Notes g means concentratlon is estlmated 'U' means the: anaiyte was not detected
‘ Underlined qualzfers were assngned during QC review, : E
!tallcs show concentrat:ons -at half the detect:on |IlTlIt for U quallf ied data




-+ Table 5 -
‘ Lab Measured pH Resuits
" Blue Valiey Soils Background Study Report
Brownfields Showcase Project

seit | Dept’hbgs | o N :
Sample ID Association (mches) o pH Hydrogen fons

15 | . KCB .. : 012 - - ' 671 . 1.95E-07

19 KCB 0-12 ' 8.79 " 1.62E-07

21 -] KCB 0-12 668 - - | 2.09E-07 -

22 . - ~ -KCB .. , 0-12 . 887 - 1.35E-07

24 . "KCB ' . 012 - - .8.69 - 2.04E-07

28. | T KCB 1 oAz 76 ~ 251E-08

29 ‘ KCB . ‘ 0-12 ' 682 . 1.29E-07

30 - KCB 0-12 6.97 1.07E-07

Average in KCB Soils 0-12 in. bgs ' _ S . 6.84

15 . " KCB . | . 2436 ~ 6.06 . 8.71E-07

1977 1 RCB . {0 2486 | 69 |  126E07

21 ' KCB - 2438 - .} 6.97 - 1.07E-07 -

22 KCB _24-36 5.31 ‘ 4.90E-068 -

24 —_KCB . 3436 - - 651 - | 3.00E-07 -

© 28 ' KCB _24-36 13 ' 5.01E-08

29 - KCB -4 . 2438 0 . 866 - |- 251E07

30 | KCB T { o438 | 636-_ T 4.37E07

Average in KCB Smls 12-24in.bgs -~ = - - 605

15 \ KCEB" 4860 586 . | 1.10E-06 -

31 KCB #8B0 | 723 | 5a9E08

24 ' KCB . | 4860 _ | . 654  2.8BE-07

28 .| KCB. | - 4860 ~ | 738 | 417608

29 | ReB. | 4880 | B34 | 457E07

) T KEB 48600 632 479607

‘7 Av"rage in KCB Soils 48-60 in. bgs LT T ez

B Notes ey
. Soil'pH was’ analyzed usmg EPA Method SW846-90450
o Repltcate samples were averaged '

" Page 10f 3



Table 5
Lab Measured pH Results
Blue Valley Soils Background Study Report
Brownfi elds Showcase Pro;ect

N 'S’oil _ . ,
Sample ID Assoclatlon : Depth bgs (mches) pH Hydrogen fons
.4 . KSU . 012 ‘ 6.7 - , 2.00E 07
'8 ‘ KSU . 0-12 - 7.48 3.31E-08
9 KSU . .0-12 Sl 741 3.89E-08
A0 7 KsU | . 0-12 ‘ 644 j 3.63E-07
17 - KSU ‘ 0-12 ' 7.66 2.19E-08
25 KSU . 012 . - 572 - 1.91E-06
26 KSU 0-12 - 7.22 __6.03E-08
Average in KSU Soils 0-12 in.bgs S -l . 647 .
1 KSU | 2436 7.61 - 2.45E-08 -
4 KsU 1 24-36 828 - 5.25E-09-
8 ‘KSU- , 24-36 . 1 74 - 3.98E-08
9 KSU - 24-36 743 . 3.72E-08
.10 KSU 1 24-36 747 3.39E-08
17 ' KSU . 24-36 528 - .1 525E-06 -
25 KSU ] . 24-36 : . 817 ' . 6.76E-07
, S 26 ' KSU A 24-36 B ‘ '7.05 - 8.91E-08
' Average in KSU Soils 24-36 in.bgs' - SR o SO B X
1 - KsU - -] 4860 ' .7 71 ! 95E-08
-4 KSU 4860 - - 844 , 3.63E-09
-8 KSU 1 .4880 672 | 1.91E-07"
9 . KSU - - 4860 | 76 - 2.51E-08
10 . KS8U 48-60 - | - 7.04 - 9.12E-08
17 . Ksu . .- 4860 : - 829 - 5.13E-07
.26 b KSU "48-60 - - 8.07 ‘ ~ 8.51E-07
_.26 ‘ - KSU 4860 - | 872 1.91E-07 -
; Average in KSU Soils 48-60 in.bgs o o C 683

Notes - S o
. Soil pH was analyzed usmg EPA Method SW846-90450 e e
Rephcate samples were averaged ‘ ‘ R

_ Pags20of3



Table 5 .
Lab Measured pH Resuits
Biue Valley Soils Background. Study Report
Brownfi elds Showcase Progect

‘ : Soil ’ ‘ :
Sample ID -Association Depth bgs (lnches) . pH- ‘Hydrogen lons
2.0 SMO 0-12 E 71.76 ‘ 1.74E-08"
3 SMO T 042 673 | 1.86E07
7 SMO 012 644 3.63E.07
11 - SMO - 012 . 6.29 513E-07
12 "SMO 012 : . B29 5.13E-07
14 } - SMO o 0-12 - 5.41 3.89E-07 .
20 . SMO 012 677 . 1.70E-07
27 - SMO : 012 - : 7.4 3 98E 08
|Average in SMO Soils 0-12in.bgs = . o T ess
2 - 8SMO . 2436 . 754 2.88E-08
-3 SMO 24-36 B .7.63 - - 2.34E-08
7 SMO - 2436 - - 528 | . B25E-06
M1 - ] . SMO 24-36 4 - 745 3.55E-08
12 . SMO -24-36 4 . 6.04 - 9.12E-07
- 14 . 8BMO ’ .24-36 - 583 | - 1.48E-06
20 1 SMO . . 24-36 - . 8.01 9.77E-09 .
27':' | -SMO ' " 24-36" - - F48. - |0 0 3.31E08. .
Average in SMO Solls 24-36 in.bgs . S IR PN X 4}

: 2 SMO* . 4860 - 7.1 ~ 1.95E-08
N SMO 4880 | . 743 741E08
7 “SMO: 4860 | 504 | T 14BE-06

-t -] sMOo 4860 1 705 " B.91E-08
12 SMO . -48-60 | 724 - 575E-08 -
4 "TTSMO 4860 | 597 |  107E0B
200 ‘ SMO - . 48-60 : - 8.26 . 5.50E-09
. - 27 1~ - SMO - | . - 4860 - | - 743 . _'“ ) ‘3 72E-08
- _|Average in SMO Soils. 48-60 in. bgs AL S B 650

' :'Notes ' ' R T P R R IR
* - Soil pH was analyzed using EPA Method SW846-90450 B
' Rep!{cate samp[es were averaged L

' :'_P.a-geré of3



Table 6
Cation Exchange Capaclty Results
Biue Valtey Soils Background. Study Report
' Brownf elds Showcase Project '

: R : Cation Exchange Capacity |
. Soil. .. | Depthbgs Percent - {wet wt basis)
Sample ID Association. - {(inches).. . .j .- Moisture | . mequivi100
15 "KCB 012 | 17.6% . L. - . 183 ..
- 15 KCB - 24-36 . 138% .| . 20.3
- 15 KCB . 48-60 . 154% ..§ . 16.2
24 KCB 012 299% | 9.65
24 ‘KCB 24-36 - 151% |- - 18.9 -
24 KCB . 48-60 - ¢ 16.6% 15
o . : B ' KCB. Average a 16.1
T4 KsSU = |- 012 ] 19.6% - 22.3
4 - KsU- 2436 4 144% | 18.1
5 1 KSu : 48-60 14.3% 9.13
- 10 KSU - - 0-12 L 171% 0 L] ' 13.9
10 KSUu 24-36 - 168% | - 155"
10 . KsU 48-60 , 15.9% . 1. - 16
AT KsU - . 0-12 . C18.7% | 14
AT ] KSU . - 24-36 16.9% | - 119
- A7 . KSU. 4860 | 1% |- 9.74
ce ' o ‘ o KSU. Average Lo 1456
2 SMO o2 T 210% .. 173
2 - 8MO 24-36 - 31.3% . 237
2 SMO - | - 4860 ] 193% | - - 166
.3 ' SMO- . 012 L 18.9% . |- - 17.3
3. - 'smo. - | 24-36 16.8% - |. 17.7
3 - 8MO - 4860 . . 13.9% | . . 19.7 .
11 SMO. - | 012 158% [ - 186
11 SMO - 24-36 . S 231% - ) 0 196 -
11 SMO ‘48-60 . |- 200%. | . 197
o . o e SMOAverage e © 188 - . -

. Notes: - : ' ' P :
" Cation Exchange Capac:ty (CEC) was analyzed usmg EPA Method 9081C
Repllcate samples were averaged R R

i :‘_ __P?Q_ef{?-fj' o



) - Table 7
. Total Organlc Carbon Results
Blue Valley Soils Background Study Report
Brownfields Showcase Project

: ' .' L Total 6rgamc “Total Organic
‘ Soil - Depth hgs " ] . Carbon” - | = Carbon:
Sample D Association (mches) (mglkg) : (as percent)

15 . KCB 0-12 ' 1789 0.18%

197 KCB T2 7368, | 0.74%

21 KCB - |- 012 3787 - 0.38%

25 T ~ KCB | o1z . 1920: ‘ 0.19% -

24 KCB | 012~ | . 3123 | . 0.31%

28 KCB .. - 0-12 - 3208 : 0.32%

26 [ "KeB . | o2 B8oa . | 058%

30 , KCB _ - 012 : - 7020 : 0.70% -

0.43%

KsU T o2 [ 3 | 033%

“KSU |7 o2 | - iTee T 0.47%

KsU . 0-12 8574 - f 0.86% .

- KSU ‘ 0-12 = | . 3936 - 0.39%.

KsU -~ - 012 - - | 1407 . 0.14%

KSU . 4o 012 - 1473 0.15%

1
4

8

9

10 1
17 _KSU_ . TS 012 - | 73558 - . | 0.36%
25 .

26

KSU | 012 - 1739 . 017%
o N L 0.32%

5 T o0 | 063%

37T smMo | 012 -~ | 1147 | 041%

7 ! SMO - | 0-12 . 8716 - - 0.87%

[ smMo 012 | 4605 | 0.46% _

(I sSMo | 013 . 4257 L[ 043%

14 SMO 1 012 - - C 4809 0 - | 0.49%

20 . . . SMO 012 4993 . 0.50%

2r. ] - SMO -} 012 [ 11599 | 1.16%. .
- ' B L _054%

|average in Soits 0-12in.bgs. .. . . . . . . - .| 0.43%

Notes: ‘ ' ‘ ‘ '
Total Organic Carbon (TOC) was analyzed usmg ASTM Method 02974
Replicate samples were averaged '

bagetots



Table 7

Total Organic Carbon Results

Blue Valley Soils Background Study Report

Brownf elds Showcase Pro;ect

“Soil

Depth bgs

. Total Organic' :

Total Organic

Carbon Carbon
Sampte ID . Association (inches) (mglkg) {as percent)
15 - ~KCB 24-36. 4362 0:44%
© 19 KCB 24-36 9233 0.92% -
21 KCB 24-36 3943 0.39% -
v 22 KCB 24-38 4085 0.41%
24 KCB 24-36 8075 0.81%
28 KCB - 24-36 5504 0.55%
29 KCB 24-36 2716 0.27%

30 KCB 24-36 5713 0.57% .
Sk . ~0.55%
1. KSU 24-36 7039 .0.70%
-4 KSU. 24-36 3588 0.36%

. 8- KSU 24-35 6444 0.64%
9 KSU 24-35 3690 0.37% .
10 - "'KSU 24-38 - 2859 0.29%
7 KSU 24-36 - - 7892 0.79%
25 KSu o 24-36 1382 0.14%
.26 KSU . 24-36. . 3461 - 0.35%.
s o S 0.45%
2. SMO’ 24-36 7598 0.75%
3 SMO 24-36° - 48B30 0.48%.
11 - SMO - 24-36. 230 0.02%
12 SMO- ©24-36 573 0.06% .
14 SMO 24-35 4328 - 0.43%
20 SMO - 24-36 - 6808 - 0.68%
27 SMO 24-36 " . 6742 . 0.67% .
. 0.49%

" : A‘feraéle 'ih'_SOils"ZAr;as in. bgs -

Notes

. Tofal Organlc Carbon (TOC) was analyzed usmg ASTM Method 02974. P '
' -‘Rephcate samples were averaged SR

- ','__Pag:'e';"z of3




.. Table 7
Total Organic Carbon Results
Blue Valley Soils Background Study Report
Brownfields Showcase Project

S Total Organic |- Total Organic
o So:l - Depthbgs -~ | Carbon . Carbon
Sample ID | Association | (inches) | (mgll(g) |  (as percent)
15 | KCB 48-50 . 5434 - 0.54%
219 , KCB ' 48-60 . - 970 0.10%
=21 : KCB 48-60 4919 0.49%
22 N KCB- - 4860 ' 3604 ' 0.36%
24 { - KCB. 48-60 - BO17 _ 0.60% -
.28 . KCB 48-60. - 67T 0.68%
29 : KCB 48-60. - 5858 BB 0.57%
30 f KCB 48-60 L 5821 0.58%
S : : - o T 0.49%
S 4 - KSU . 48-80 2171 -0.22%
. 8 KSU ' 48-60. . 2870 0.27%
9 - KSU - : 48-60 3961 ' 0.40%
10 KSU : 48-60 3101 0 031%
7 T KSU | 4860 10223 1.02%
V25 KSU' 4860 1859 |  0.19%
26 - ] KSU. - ™ 48680 ;. -1685 - ~0.A7% .
2. | sMO - B 48-60 L. 7468 ' 0.75%
3| SMO . | 4860 4271 : 0.43%
7 |- -8MO ‘ 4860 | - 523 - 0.05%
i SMO | 48-60 _ 3309 .~ . - 0.33%
12 — smMo. | 4860 | 808 T 0.08%
14 .. 8SMO S 4880 - 1 9131 L 09%
20 - - SMO- - 4860 - |- 7923 - 0.79%
27 - SMO - - 48-80- 1. 12317 - L 1.23%
- ' o L i o S B L 0_.57%\‘.7._' g
A\(eragé in Soils 4860 in.bgs = - L) oas%

: Notes o '
Total Organic Carbon (TOC) was analyzed usmg ASTM Method 02974
Replicate samples were averaged

" Page 3 of 3



- Table8 = , |
Dry Bulk Density/ Moisture Content Results |
' Blue Valley Soils Background Study Report S -
Brownﬁelds Showcase Pro;ect o -

Soil " Depth bg"s." Moisture Content | Dry Unit Weight | Dry Unit Weight |
Sample ID __Association - | .- - (inches) {percent) {pcf) 4 {(glem®)

15 . "KCB - ! - 0-36 _ 24,2 ' 970 - |- 1.554

18 ‘ KCB 036 . | - 228 . . 989 v . 1.584

- 22 KCB 036 - - | 226, 0 1037 - §  1.660

24 KcB - | - 0-36 . 18.9 102.4 . : 1.640

30 KCB -~ | 036 - 21.5 | 1064, |- 1704

‘ Average In KCB Soils 0-36in.bgs = . = . . e L E > L. 1.629

B KCB - 3660 [ 183 | 1082 | 1o

19 KCB | 36-60: : 22.5 104.8 . 1879

22 KCB | .. 3660 | 185 . . 1078 1727

24 . KCB .. 36-60 20.4 _ 1010 ] 1618

30 KCB . 3860 - o181 | 1135 - | 1.818

_ |Average in KCB Soils 36-60in.bgs -~ .. - | 169

4 KSU 038 | . 303 T 976 | 1563

8 KsU - 038¢ . | 267 |- 99 | 1552

10- _ Ksu -  oess o |28 0 LT 1019 | 1632

17 : KSU 0-36 - _19.1 1 989 .. 1..584_

Average in KSU Soils 0-36in.bgs = . . = FEEE ' B ;17_.'1,'_-'5_33

4 . KSU__ | 3860 [ 10 | TBE | 1sm

8 ksu."© I 8880 | 208 . . |. i0a8 1. 1679

10 | Ksu [ - 360 | 181 1075 . | 1722

7 KSU - | 3660 | - 208 - | g82. | . 1.573

Average in KSU Solls 36-60in.bgs - . .- .. .o - o 1699

3 _SMO . | o086 | 187 | 1074 1| 1720

1 - SMO - 1. 03 .| 292 c oo 9500 - ] 1.522

4 SMO | o8- ] 166 | - 1070 | 1714

: Average in SMO Soils 0-36 in; bgs -_1-62? T |

2 "SMO _ 220 [ mo7. | 173
3 'SMO__ 57 | 913 |. 142

11 |- sMo 213 T 047 | 1677

14| “smo_ R A R TL 1.781

Average in SMG Sonls 36-60 m bgs AP K 1674

“Notes: :
Soil Bulk Densﬂy was’ analyze'
_ _Repllcate sampies we[‘e ave




Table 10

D:strlbutmns Compared for, Assomation ‘Sampling Intervals (n=8) and Soil Associations (n=24)
: ‘ Blue Valley Soils Background Study
Brownfields Showcase Project:

.Population size is initial samplmg population and is not adjusted for outliers removed.-
- Asterisks indicate populations that are n=24.. Other populations shown in table are n—B
’ Dashes mdlcate populatlons in whlch & metal was ncndetect v .

KCB Kennebec Coio Bremer Soil Assocnatlon

_ KSU = Knox Sibley Urban Soil Association -

SMO Snead Menfrco Oska SDII Assocuatlon

'N/L means dataset tests both normal and Iognormal dataset statistically evaluated asa normal distribution. -

. Page 1 :of 1

Metai KCB* 0-12" KCB | 24-36" KCB | 48-60" KCB|_ KSU* . 0-12" KSU | 24-36" KSU | 48-60" KSU SMO* SMO 0-12" | SMO 24-36" | SMO 48-60"
Aluminurmn__ §Normal N/L - |NiL NA N/L NIL N/L N/L N/L N/L N/L N/L
Antimony  |Nonparametric [Nonparametric]Nenparametrie]- INonparametnc - - Nonparametric INonparametric| Nonparametric |- -

Arsenic Lognormal _tLognormal . Normal N/ Normal NI . N/L NL NL NfL N/L N/L
Barium- Normal NIL “IN/L- Normal . JNomal N/L N/L N/L Lognormal  |Lognomal ~ |N/L N/L
‘IBenyllium  [Normal N/L CINIL NiL . N/L N/L N/L N/L N/ N/L N/L N/L
. |Cadmium__ |Normal _  |Lognommal {N/L Normal Normal N/L N/L Normal Lognormal _ {N/L N/L N/L
Calcium Normal [Normal N/L N/L Normal N/L Lognormal N/L Lognormal [N/L Lognormal  jl.ognormal
Chromium __ |Normal Lognormal - |N/L Normal Normal - N/L NiL NAL N/L NL N/ NiL -
Chromium V|- - - - - - - - - - -
Cobalt Lognormal _llognormal {N/L Normal N/L N/L NIL N/L NL N/L N/ Lognormal
Copper Normal N/L N/L Normal Normal NIL - N/L N/L Normal N/L N/ N/L
Iron Normal N/L ~[NIL Normal Normal NiL NiL N/L N/L N/L N/L N/L
Lead . Normal! Lognormal ~ [N/L Normal Lognormal _ |N/L N/L N/L Lognormal  {N/L N/L N/L
|Magnesium |Lognormal Lognormal  [N/L _ [Normai Lognormal _ [Lognormal Lognorrnal N/L NIL N/L N/L N/L
|Mangénese Normal N/L N/L N/L N/L N/L N/ N/L N/L N/L N/L N/L
Mercury  Jlognormal [N Nonparameinc NonparametrlclNonparametnc N/L Ngnparametric |[NonparametricfNormal Normal N/L Ni/L
Nickel Nonparametric IN/L . N/L Normai Lognormal . [N/L N/L N/L Lognormal  |N/L N/L N/L
Potassium [Normal N/L N/L Normal Normal N/L N/L N/L N/L N/L ~ N N/L
1Selenium Nonparamettic [Nonparametric [Nonparametric [Nonparametric|Nonparametric [Nonparametric |Nonparariettic |Nonparametric [Noriparametric| Nonparametric | Nonparametric {Nonparametric
Siiver - . - - - I : - |- : - - - - -
ISodium Lognormal . jLognomal |Lognormal ~ [Lognormal  [Lognormal  |Lognormal.  |Lognormal  |Lognormal - JLognormal  [Lognormal  |Lognormal  [Lognormal
Thallium Nonparametri¢| Nonparametric{Nonparametric | Nonpararmetric [N/L N/L N/L NIL Nonparametric [Nonparariiatric [Nonpatametric [N/L
fVanadium __ |[Normal INIL N/L. Normai Normal N/L N/L Normat Normal NIL NiL Normal
Zinc Normal L INA [N/L Noymal - LogLnormaI N/L N/L N/L N/L N/L N/L N/L
Notes:
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Table 11

T Dlstrlbutlons Compared for Assoclatlon Samplmg Intervals (n=8
e G R Blue Valley Soils Background Stud

. Brownfields Showcase Project

) and Sampling Intervals (n-24)
Y

N meansldataset tests both normsl and Iognormal dataset statlsttcally evaruated asa normal dlstnbut:on

- - Population size is based on original sampling population and is not adjusted for outliers removed
" Asterisks indlcates populations that are n=24:; Other populattons shown lmtable are n-B ;

: Dashes indlcate,_populatlons in whlch a, mstal was nondetect

" KCB= Kennebee Colo Bremer So:l Assocn ion
' K8U = Knox Sibley Urban Soil Association.
< SMO Snead Menfro OSka So;l Assomatlon

: j Pa_ge 1of1

Metal 1 012in* | 0-12"KCB 0—12" KSU SMO 0-12" | 24-368in* | 24-35" KCB | 24-36" KSU | SMO 24-36"| 48-60in* | 48-60" KCB | 48-680" KSU SMO 48-60"

-~ JAluminum” . INormal.. NAL . INAL — N .. |[Normal. NL . N/ . INA Normal . N/L N/L Nt

- |Anfimony ‘iNonparametnc Nonparametric|- - [Noriparametric Nonparamer.nc Nonparamietric|- - Nonparametrie |- Nonparametric |-

. JArsenic S INIL Lognormal N/L NEL - INormal Nonnal N/L - INAL N/L NiL N/L NiL
 fBarium . N/E NiL" “IN/L . |Lognormal N NE 7 INIL ~ N/ Normal iNormal N/L N/L
“Beryllium - N N N JN/L N IN/L = TINIL N/L Normal N/L NAL NiL

Cadmium .~ " INIL - Logriormal .. INAL NL NIL N/L [N/ N/L Normmal Normal *~  |Normal N/L
Calcium ° ““Jtognormal. |Normal - [N/L IN/L - foghormal |N/L - |Lognormal  [Lognormal  [Normal ~ |IN/L- -~ IN/L Lognormai
Chromium: .z |Lognormal Lognonﬁa[--...: N/L. NI - Normal - [N/ N « |NAL _ |Normal Normal [N/ N/L
ChromiumVl - R - - - - - - - -

Cobalt . |Normal L_gnormal AN N INormal - [NAC _ NI N/L Normal Normal NAL Lognormal
Copper SINormal - NI N/L CINIL N/L {N/L N/L N Normal Normal - N/L - N/L

Iron . INormal . . JN/L N/L N/ NL IN/L NIL TN Normal Normmal - [N/ N/L

. |Lead - Hognormal  lLegnormat ~ [N/ NL NL - - INA . Nk . N/L Normal - Normal [N/ N/L

 |Magnesium: N/ Lognormal : - [Lognormal - JN/L Lognormal IN/L _ -~ |t ognormal - {N/L Normal Normal NL - N/L
Manganese . NI NAL .. =" INL - - |NIL Normal INLL NAL ~INIL Normal N7 N/L N/L
Mercury G0 INAL - INLS o [NIL Normal INL Nénparametiic Nonparametnc N/L Nonparametric|Nonparametric|Nonparametric |N/L
Nickel . |Lognomai NI N/L: N/L Lognormal - {N/L N/L ~ ENL Lognormal  |Normal N/L N/L

" “|Potassium - Normal SINAL - INIL N/L ‘ Normal -~ [N/ N/L . [N/L Normal Normal N/L . N/L
Selénium .. Ianpara_t’riémc Nonpara etric Nb’fh‘p'a, :anps’rémetﬁclj" arametric Nonpararnetnc Nﬁhbsréﬁieihc Nonparametnc Nonphrametric Nii'rip'é'rsmetﬁﬁ‘ Nﬁﬁpa‘mmemc Nonparametic]
Silver | e L o - - : -

. [Sodium |Lognormal - Lo normai ngnori‘nal . |Lognormal . }Lognormal Lognorm Lognormsi Lognormal Lognormnal Lognormal Lognormal Lognormal

- Thallium - <. - Lognon'nal |Neonparametric [N/L - INonparametc [Notiparametie | Nohparametric | N/L " |NonparameticN/L Nonparametnc N/L N/L
 [Vanadium - |Normal” N . INA 7 NI INommal - [NIL - |NAL - INIL. Normal- . INormal Nomal Normal
1Zinc ‘ Loﬂnormal NIL ... N/L [N NIL' NIL - NIL -~ IN/L |Normal - Normal - N/L N/L
" Noftes:



L ' Table 12 |
- Dlstrlbutlons Compared for AII Data Combined, Soil ASSOClathl‘IS and Sampling Intervals
e . . ' Blue Valley Soils Background Study
Brownf elds Showcase Project

. Astetisk indicates population is n=72. Other populations.shown in table are n—24
Dashes |nd|cate populatlons in which a metal was nondetect

KCB Kennebec Colo Bremer Soil Assoclatlon .
-K8U = Knox Sibley:Urban:Soit Association; - -
SMO Snead Menfro Oska Soil Assoc&atlon

Page 1 of 1

CNAL meane dataset tests both non'na! and Iognormal dataset statlshcally evaluated as 4 normal dlstnbunon
=Populat|on size'is based on original sampling population and is notadjusted for- outliers, removed

e T  All Samples . ______Soils Associations Sampling Intervals ‘
oo Metal Combmed* KCB KSU+ . 8MO 0-12in 24-36 in 48-60 in
7 |Aluminum - ‘ ‘ Normal Normai
JAntimony t ‘ Nonparametric™ [Nonparamefric:
" JArsenic - - - Normalf e T Lognormal o Normal N/L ‘
.- {Barium - -~ . -JNormal: - Normai - - Normal Lognormal N/L {N/L Normal
{Betyllium. fNormal - ~ [Normal IN/L N N/L N/L . Normal
- JCadmium - [Normal - Normal Normal * ILognormal N/L N/L.- Normal
~ JCalcium .. .. . Lognormal..:; Lo JNormal . . Normal . |Lognormal .- . |Lognormal ... |Lognormal  |Normal .
- {Chromium- ~  :|Lognormal. - [Normal - -[Normal N/L ‘ Lognormal |Normal ‘INormal
o fChromiumVI . - T Tl T T - - - -
oo [Cobalt: T N .- |kognormal . - IN/L . - N/L Normal . Normal™ - = " |Normal .
-~ ICopper . . Lognormal’ . : [Normal ~ |Normal . Normal - _ {Nommal N/L Normal
©flron U MLognormal < INormal INormal™ " IN/L "~ INormal - -~ IN/L |Normal
lead .© Lognormal - - - |Normal .~ |Lognormal: . |Lognormal Lognormal [N/ . |Normal
oo |Magnesium . - JLognormal .~ JLognormal. - {Lognormal .. "IN/~ - N/L - |Lognormal - - . |[Normal .
..+ |Manganese . [Normal . INormal _NIL N/L N/L Normal INormai
|Mercury: -~ lLognormal - - - |Nonparametric ADE Normal - N/L- N/L ‘Nonparametric
- |Nickel -~ -~ - JFognormal - . }Lognormal. | " |Lognormal -{Lognormal. Lognormal .. {Lognormal -
- |Potassium - INormal _{Normal- NIL Normal. ~“[Normal "~ |Nermal
- {Selenium. . .- Nenparametrtcsx«: lNonpa am Nonparatetric *Nonparametric.-|Nonparamatiic..-|Nonparametric. -
* 18ilver : L - . - = -
o )Sedium o T INBE nor Lognormal Lognormal - - |Lognormal Lognormal’
© ) Thalllum- - Nonparam,tn‘ Nonpar €. Nonparametric?:|Lognormal - [Nénparametric . [N/L
" -Jvanadium ~ |Normal’ . :; . ‘|Normal « {Normal _ |Normal . Normal - “[Normal Normal
Zlnc RS Lognonnal'f".i-u’ Normal B Lognorma! NIL' ' LO_gnorma_I - IN/L Normal
Notes o ' '




Brownfi ields Showcase Project

Table 13
Background Determmed by Association Samplmg Intervals
Blue Valley Soils Background Study Report

‘ 'Metalf‘

' KGB 0-12in

KCB 24-36in

KCB 48-60in '

" KSU 0-42in -

“KSU 24:38in |-

_SMO 0-12in

KSU 48-60in

SMO 24-36in

" Initial population size was n=8.

. Outllers were removed, as necessary, to achleve a parametnc dlstnbutlon RS
C Dashes mdicate populatlons in wh:ch a metal was nondetect :

: .Page 1 61‘713; '

_ SMO 48-60in
" JAluminum 16589 - 21288) 201865 "20855 25030 7. 22884 24441 22429 19739
Antimony 2,92 263 Lo - ‘ - 1.93] 2.82] - - -
Arsenic 17.7 15.3] 10.4 16.4 18.7 135 242 - 16.3 22.8
. |Barium. ©192) - 251] - 373 382{ 4191 - 482 628| - 433 650
- - |Berylium - 1.11 0.93] - 1.50 -1.49 1.26 1.69 1.84 1.82 1.73
Cadmium cL202 1.14 08400 - = 1.77|. 0.986 0.977 1.59 1.56 1.50
JCalcium 5286 5469 7213) oo o BOBBE o 14B14) ~ 7843) . - 7470 -« 17828[ 17092
- [Chromium” 388 274 208 - . 335|y =358 311} 35.4{ . - 358 36.4
Chromium VI . T i - . i - e -
Cobait =~ 156 " -20.5] - 227 18.6 27.3 21.4 25.2 2111 23.1
‘1Copper 24.3 -27.3 314 _19.4 24.3 28 22.5( - 39.4 35.2
.- jiron 28405 332961 - 36963 32481 - .. 35622 33633 38531 62041 49557
|Lead , 772 240 .26 | 56.8| . 35.3 34.3 92.5 31.6 53.0
-{Magnesium 5818| . 4500 4918} .- 6484] - - . 9373 6047} . 4585 8146 7996
" [Manganese 1074 1626 1274]. . 7 1303]. 2109 AT " 1680 1878| 2491
- [Mercury 0.124 0.074] 0.054] - 0229 0.677} 0,110] 0.149( 0.176 0.126
Nickel 24{ 348 - - 437 - 52.0 432 69.8] - 56.6 113.5) 134
{Potassium - 2699 L2987 . 2988 - 2508 1924| - 2009 3307 1944 1964
O |Selenium - - 0.242 0174} - 0.091 0.248 0.202] . 0.237 0.316 0.174 0.418
- [Silver . T e e R - A . -
- |Sodium 269 272} 335} . 322|. C4011 . - 5401 _.280] 395] - 636
*|Thallium '8.88] 543 ~ - 852 .8.23] 8.43 BENE 3.87 434 6.34
" |Vanadium “54.51 4581 . - 53.0 40.8] 48.8] 48.1 - 573 48.4 49.1
Zinc A1) 93.2]..0 = 109 240 105 Co102 -168 ' 152 146
.. Notes: ' o
“Units are mg/kg.




Table 14

Background Determined by Soil Associations

Blue Valley Soils Background Study Report
Brownfields Showcase Project

8113« -

500} .

434} -

© Initial population size was n=24. N
. Outliers were.removed, as necessary, to achleve a parametnrf dlstnbut:on s
. Dashes mdma’te populatlons iy which a metal was nondetect :

" Pagedoft’ i

Metal KCB : ~ Ksu SMO U}
Aluminum © . 16154] . 19403 - 19172§ -
Antimony 2.92] 1.83] - - 3.93]°

-JArsenic 13.9] 13.5F 17.5]
- |Barium 240} . 360 599]
Beryllium 1.14 ©1.27 - 1.49]
Cadmium 0.93F . 0.831 3.94] -
Calcium 52881 . - 5020 :
Chromium " 24.8 27.9 :30.0
Chromium W1 © - .- e
Cobalt 16.9] 17.0 19.5) -
Copper - 27.3 21.71 .- 298]
~flron 27629] 28935 38015] :
- KM.ead . 2531 - 79.5) - 132}
Magnesium -~ - 38651 - - 57974 5985] :
Manganese . 1244] 1455 1703] -
JMercury 0.084 0.124 0.115
INickel . 274 1 60.2 7
Potassium - 2262 1843 2083 :
- ISelenium 0.242) - 0.248
Silver R - :
Sodium 176 428 1263 :
-[Thallium 8.88 . 745
. [Vanadium 43.00 . 3907} _
" Kinc - 84.5]. 148f . .. . 128]
" Notes:-
5 —f‘j‘ Units are mg/kg.




Table 15
Background Determined by Sampling Intervals
Blue Valley Soils' Background Study. Report
Browm" elds Showcase Pro;ect '

. Metal =~ 0-12in - 24-36in 48-60in -
Aluminum. e T 17624} . 19695 .. . 19102}
Antimony” o 3.93F . - 2831 - 0 1.93)
Arsenic - 16.4 - 1400 1389
{Barium - ] 279 325 420
Berylliium O 122 138] - 142
. JCadnium 1.25 ' 1.02 L 0.923

‘JCalcitim’ S 14723 6580 = 6908} .
Chramium . 31.9). - . 28.0 e 287
Chromium Vi - ‘ oA S -
Cobailt > _ 17.2) . 197 - 0 o 192
Copper - T 261 ~ o238l 279
Iron: . . 283231 @ . 32893 35510}
lead -~ _ 87.6 26.8 - . 33.8
Magnesium o 3743 - 6825 - 5723]
|Manganese ' 11900 . . 22674 - - - 1670

Mercury: - : . _ 0.123} . o117 0110
ANickel R 625 . 715}

Potassium : ‘ T 2438 e 1710 S 2011
{Selenium . 0.316 : 0202y - 0418

Silver . - o , B g e -
Sodium -~ - , 254 . 1900 51062
Thallium © s 8.24 C6MF o - 963
Vanadium ' 43,2 . a0se} . 42.6]
" §Zinct ! ‘ o179 el - 103

Notes:
“ Units are mg/kg.-
 Initial population size was n=24. ' ‘ T
_ Outliers were removed, as necessary, to achleve a parametnc d|stnbut|on
‘Dashes |nd|cate populatlons in wh:ch a metaf was nondetect LR

',APage‘ 1;of_ 1 -



Table 16

Background with All Samples Combmed
Blue Valiey Soils Background Study Report
Brownf elds Showcase Pro;ect

. Metal

-ﬁa;:lggfound Valué . ', -
19617}

36

286

182

536|

0.118] . -

—e68| .

888

137]

Initial population size: was\n*?Z

* Outliers were removed, as necessary. to achleve a pararnetnc dlstnbutaon B

- Dashes mdlcate popuiatlons in whlch a metal was nondetect

F;é'ge 9 of‘l 2

Aluminum
Antimony 3.03
Arsenic - 107
Barium _

JBerylium .~ 125
Calcium. 7582]
Chromium -

. {Chromium V! ..

- JCobalt :

|Copper 258

Iron _ 20143
- |Lead _ “
.- [Magnesium -~ .. “B161] .
“|Manganese - 1379]
Mercury . -
. INickel
. - ~jPotassium 1955
Selenium .
Lo [Silver _
oo |Sodium L
. |Thallium
Vanadium 30.4]
S léine -
Notes: -
Units are mg/kg.

541 -




Table 17

Blue Valley Soﬂs Background Study

-;Backgr'ound Levels for PAHs: 'm Surface Soil

Units are nglkg (nanogram per kﬂogram)

- lnmal populat:on snze was n-24 e h

- Pagetof1

o Frequency : o Recommended
R . of Minimum Maximum Background
‘ . PAH ) Detectlon | . Distribution ~ Detection Detectlon _4X Median | 95% UTL Level
“[Acenaphthene T b 2% . ~._|Nonparametric 228 174 295 174,299
Acenaphthylene ool o] 4% . |Nonparamétric © 1,001 1,001
~JAnthracene [ - -46%-  [Nonparametric . 986 165,289] S R 165,289
- Benzo(a)anthracene - 11% - - - {Lognormal - 1,063 -, 4,267 41.448] - -122,306] - 41,448}
- {Benzo(a)pyrene- =  83% : |Lognormal . 1,675 - 4684:348] 20,126 386,434 386,434
“{Benzo(b)flucranthene . 92% - |[Lognormal. . ~.1,345 460,676 38,601 -364,051 364,051
.- “|Benzofg,h,)perylene. .- 88%  |Lognormal = - . 1,238 449,134 " 66,852 - 408,732 408,732
L Benzo(k)ﬂuoranthene_, - ~ 83%  |Lognormal . 2,526 223,870 L 223,574 223,574
Chrysene 7 .- {17 - 88% [Lognormal..- 1,702 686,842 38,244 564,691} 564 631
1Dibenz(a, h)anthracene 83% . {Lognormal - 2,301 214,031 33,880 178,409| 178,408}
Fluoranthene:. .=~ '83% - {lLognormal ;- 1,897 1,335,751 104 992 1,270,826] 1,270,926
Fluorene . i~ o +29% - . |Nonparametric 741 150,161 _ L 150,161
Indeno(1,2 3-cd)pyrene .l . 7S%. -|Lognormal .. . 2,631 - 423,303 -67,168. 323,322 323,322
Naphthalene - ‘ . '46% . |Nonparametric 1116} . 78,697 N : 78,6971
- |Phenanthreng - 83% " |Lognormal” " 1,146] . 922,137]  20,843]. 596,343 - 596,343
~ |Pyrene - T - B88%. ¢ -[Lognormal . 1,092 1,155,417 - 52,895 1,219,290 52,695
.Notes



4

Table 18

Brownfields Showtase Project

_ Recommended Background Levels for Metals
. Blue Valley Soils Background Study Report

N T

“Units are mglkg o
The range of background Ievels shown are based on background as determined for the following populatlons
= Data combined by soll associations, KCB, KSU, SMO (je., 3 datasets w/ 24 samples each),

" - ~Data combined by sample depth, 0-12in., 24-36in., and 48-60in. (3 datasets w/ 24 samples each).
- Data combined by sample depth within each soil assoc:tatton (9-datassts w/ 8 samples each).
Calouiated background levels shown: do notinclude maximam’ detected concentrations. -

" Frequencies of detection and the ranges of detected concentratlons are for n=72;
‘Minimum and maximum detections that tested as outliers for some populations were removed prior to statrst:cal evaluauon
- Some mmimum detected concentrations shown represent 1/2 the detectlon limit (DL) for nondetects.

Page 1 of 1

. Minimum | Maximum
'Frequency | : Calculated | Calculated | Recommended
. ' of © Minimum Maximum Background Background Background
Metal - - Detection -Detection Detection Level- ~ Level. " Level
. {Aluminum 100% 4.17’_5 - 20,059 16,154 25,030 25,030
- {Anfimony . 8% - 1.93 3.923 - - 393
cElrArSenie e o) T 100% 0.647 18 10.4 -24 24
sl Baniumces e A o 100%: 5.18 457 192 650 . 6504
Beryllium - 89% 0.368| "~ 1.43 - 0.93 1.82 1.82
.~ - [Cadmium .. 85% 0.274 - 11.8 0.831 3.94¢- 3.94
o )Cakgiuny v ~ 100% co024) e 172,030 - 5,020 17,828 47,8268
Chromium 99% - . B.66 29.9 - 24.8 38.8] - 38.8
~_ |chromium Vi 0% b - - o L.
' E'--,'Cobali . 99% - - VU0 454 2571 - 15.6 27.31 - -27.3
- |Copper . “99% o818 30.8] - 19.4] = . 39.4 304]
S [T 99% o 8182 48,073} 27,629} 62,941 682,941).
" JLead 99% o3,39) ' 2881 24.0 132 132]
o " |Magnesium - 100%. - - 4,187 6,198] - 3,743 9,373 - 9,373
- wr|Manganese 100% - s 1,12 3,278]. - 1,074] 2491 2,491
{Mercury 51%. .. 0.050 0.124] - 0.054| - - 0.229 . 0.228]
. INicke} - - 99% 1241 100 241 134 134
- 1Potassium L 9% oo B8 -2,339] 4,710 - . - 3,307 3,307
. {Selenium .- - - -25%: . 0091 - 541].. - i 541
Siiver 0% L . Al o= . ‘ I e - ~f
CISodium 100% . 18.6 2,422 175.61. 1,862] 1,982
_ ~JThaliium 47% - 1.79 8.92 3.87] - 18.7 15.7
.- [Vanadium 99% 0.8 . 44.3] 39.4 57.3 57.3
99% . C28.8 1155 84.46 .. 240 240
Notes




Table 19

Companson of Recommended Background Levels to: Heaith-Based and Groundwater Protectlve Levels
. : L Blue Valley Soils’ Background Study Report L

Brownf elds Sh,owcase Pro]e”"t -

. Metal

'Recommended}

Background
- Level- -

:USERAReionQPRG

"MDNRGALM

USEPA SSL

. Residential..- |..

. Industrial .

Scenario A

Scenario B

. Scenario G-}

;;cleach» o

DAF 1

Aluminum

— 76000}

"~ 106000

. "DAF 20

~ - 0.39 {cancer)

"~ 25030] B - B - =R -

Antimony - 3.931 31 . 410 85 . 120) 300/ . - - 5 0.3
Arsenic —24] - 22 {noncancer)] 230(noncancer) 11 (’H ¥ C14] i - - -
: 1.8 (cancen}}. ! ;! ' -

. |Barium.

850]

- 5400

. 670001

a0

20000 '

51000]

1700

Beryliium

" 1.82

- 1900].

0.05]

0.07] ..

02

. 130]

a1 3'- K3

Cadmium

- 3.84

150

37

50|

140]

150} -

380 5.; .

Calcium *

17836,

Chromium Il .- .38.8} 100000 100000 2';1_00 . 30000 . - 4500 -38 -
{Chromium Vi R | sl 64} | | e 2
“|Cobalt 27.3 L9001 19001 ' =t - -l ' o R - - -

Copper - 394 - 3100§ - 41000] - 1100 ¢ ‘3100 ..~ 4700]...: - - -

- Alron - 62941 -~ 23000 100000 C LB S - - -
~Jtead e 182 400 750) 4D ‘;se ~abD 24l 26D MQ o - - -

Magnesium * 2o /9373 s B -t ' L } - - -

Manganese: v 2491 .- 1800 18000] 37001 5200] - 11000 - - -
IMercury - 0.229 e - -0.8]. S| A 3.2 - -

Nickel . T 134 SoooMe00) . . 20000 4800 . 87001 . 17000 L 170 1301 7k
" |Potassium * . -3307 s K - - -

Seienium

5.14

%0

2 5100} -

300 B

7]

o0

1Silver

. 5100

140

200]

450

Sodium *

~ 1962

- |Thalfium

Y

:f.,!?' R

Vanadium

~57.3|

550

7300

1500}

— 2100

—5300]

5000

3008

Zinc

2401 -

“23000|

100000|

38000 :

53000

130000

oo

42000

620

Note;

Al units are mglkg :
Astensks indicate metals that are essentlal nutrlents

} Page1'of 1




Table 18

Brownflelds Showcase PrOJect

Recommended Background Leve[s for Metals
‘ . Blue Valley Soils Background Study Report

Maximum .

" The range of background leveis shown are based on background as determlned for the followmg populatlons
- Data combined by soil associations, KCB, KSU, SMO (ie., 3 datasets w/ 24 samples each)

- Data combined by sample depth, 0-12in., 24-36In and 48-60in, (3 datasets w/ 24 samples each),

- Data combined by sample depth within each sofl association (9 datasets w/ 8 samples sach);

- Calculated background levels shown do not include any based on: max[mum detected concentratmns s

‘Frequencies of detection and the ranges of detected concentratiens are for n=72. R
Minimum/maximum detections that tested as outliers for some populatlons were removed prior to statlstlcal evaluation.
Some: mmimum detected concentrations shown represent 1/2.the detection limit (DL) for nondetects ~

Page 1 of 1

~ Minimum o . :
Frequency _ coonps v o Caleulated: - |- Caleulated | Recommerided |
D of = Minimum | Maximunﬁ",. - Background | Background { Background
Metal -~ | Detection Detectlon - Detection | - Level - Level - Level - -
Aluminum 100% 4,175 20,059 16,154 25,030] - © 25,030
|Antimony 8% 1.83], - - 3.93] 1,93 . 2.92 "2.92
Arsenic - 100% - 0.647] - 1B "10.4 .24l 24}
~|Barium: - 100% - - B.18| . 4571 192 - 650} L. 650) -
Beryllium - 09% 0.368| - 1.43 -0.83] 1.82] 1.82]
"1Cadmium: - 85% - - - 0.274] 11.6 - 0.831] . : 3.94 3.941 .
'~ [Calcium 100% 024 - 172,030 5,020 17,828] - 17,828
Chromium - 90% - :8.66 299 248 - 38.8 38.8
Chromiuin V1. - 0% . IR E - - ‘ - . -
Cobalt 20% 4541 - . 257 16.8] - 27.3 L - 27.3
Copper 99% - 819] ¢ - 308 .19.4 © 394 . 394
_ Iron- 99% 8,182] .- 48,073 27,629 - 62,941 . 62,841
 {Lead 99% 3.39] 288 240 . 132 . 132]
Magnesium - 100% - 1,187 " 6,198] 3,743] 8,373 < 0,373
. [Manganese . . 100%: 1.12 3,276] 1,074 L 2491 oo 2,491
Mercury 51% 0.050 . 0.124 “ 0,054} - 0.229) . i 0.220}
Nickel 99% . 1211 100 24 :134} 134
. |Potagsium - 97% . - 518] - .2339 1,710 . 3,307]. 3,307]
Seleniunm 25% .- 0.081{ - ‘541 - 0.202 - D418] 0.418
Silver 0% - - R e L - - -
Sodium 5. 100% .. -18.8} . . 2,422 175.6 1,962 1,962
Thallium A7% - Co1.780 - 8.92 ' 3.67 01487 15.7
. 1Vanadium - 99% - e8] 44.3 - 394 - . 57,3 -57.3
Zing 99%. . . .288] . - 1155 8446 2400 Ji 240
“Notes:- '
--Units are mgkg.




Comparrson of Recommended Background Levels fo: Health-Based and Groundwater Protectlve Levels

Table 1 9

' Blue Valley Soils Background Study Report’
Brownf elds Showcase PI‘OjeCt

Recommended

All units are. mglkg :
Asterisks mdtcate metals that are essentlal nutnents

-_Pege 1 of 1

Backaround - USEPA Region 9 PRG 'MDNR CALM: USEPA SSL .
‘Metal : Lf\,e. Residential - Industrial - | Scenario A | Scenario B-| Scenario C Cloach DAF 20 DAF 1
[Aluminum ~ 26030 ~76000| 100000 - - - - - r
Antimony 2.92 , 31 410 85 . 120 3001 - 51 - 0.3
Arsenic 24} 22 (noncancer)| 230{noncancer) 11 11 14 - - “
_ . 0.39 (cancer) 1.6 (cancer) -1 - - - -
Barium 650 5400 67000} 14000} . 20000 51000 1700 1600 82
Beryllium 1.82 150] . 1900 0.05 0.07 , 0.2{ 130 63| 3
JCadmium . 3,94 37 450 110 150 - 380 11 8 0.4
~ {Calicium * 17826 - S - -] . , - -l - - -
- FChromium I | © 38.8 100000| 1000001 2100 3000| 4500 35 .- -
Chromium Vi - 30 .. B4 - - - - 38 2
Cobalt 27.3 200 1900 - - - - - -
Copper - 39.4 3100 41000 1100 3100 - 4700 - - -
{ron 62941 23000 100000 C - C . - - -
JLead 132 400 - 750 210 210 210 - - -
Magnesium * 9373 - - - - - - - -
Manganese 2491 1800 - 180080 3700 5200 - 14000 - - -
Mercury - 0.228 - 0.6] - 0.8] ) 1 321 - -
- [Nickel © 134 1600 ~ 20000 4800 8700 17000 +70]° 130 7
. |Potassium * 3307 -1 , - ‘ s -l o . - e
_|Selenium 0.418 390 5100 300 ' 410 . 970 4.3 5 0.3
- | Sitver L. 350 + 95100 140 . 2001 - 450 26| 34 2
Sodium * 1962 EE - -1 - RN - - -
Thallium 15,7 . b2 - 67 17 . 24) 61 2.8 . -
TVanadium 57.3 550 7200 1500 2100 . 5300 - - 6000| 300
fZineG 240 23000 100000 38000 53000 - 130000 30008 - 12000] 620
Note
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